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A NOTE TO E READER 

t4 ^ Sympttxiom Papers (Volume Bocks 1, Z., anct 33)ars pwD- 
llshed with «nnajor purpose inmlfvc. The pap*^s d^e trtsnded 
to provide tte wider with an up-tn -te synthissfs of -^rch 
in a wide y/armtg of areas. Presj^HXions were Invito from each 
of the seven ^ncia tlons of AAHS??^. Review beards scra«i 
Symposium Pre«nfat1ons under theii'^'rsction of-=rhe PtmBrch Com- 
sortlum Pres-^t-elect. Special .-aition was jfven t2o m 
quality of ttepnesentations and the relevacra (J)f tie research 
syntheses to tJte aractloners in eesih oi^ tiie sewn assoc^atioins. 

SymiMiSMM P apers are beT«^ made ^available for sale at 
the convention at whichthe actui papers .are presented:. Ttrr§ is 
done to make these research syntiesfis available to A:.^i^«nc£ 
members at the earliest possible tr^ie.. while the frrftomatr^o Us 
current and useful. To do this,^T «s Tsecessar> tCr ^ke ^a^h 
author responsible for preparing -r her am •itmu'^criir. jq 
be eligible for publication authl^ -#«re rsqure^dto sudsnti their 
intent to publish early in the ym^ asnr sajairix . a narwscrlj^rt, 
typed in the proper formate, by fefiruar^r :, r.;^ ^as^ where 

:authors failed to meet the above isted -^ide:infe, \:he pa«)ers 
twere deleted from this publication. H»vcr:» 

. These Symposium Papers are chotoorgphed -^tqm^ on ,aal manu-- 

scripts submitted by each author, th^ c^-r^p^^sn^ »f > Wrr^ 

served as the editing process, once acceroed :3oi -?!?.'Mi^5loiHiv 
for the content rests with the author(s. 

It is hoped that these Symposium Papers EK^-^mj^fw'' to members 
of all associations of AAHPER. 

v^i chard H. Cox 
Editcf 

David H. Clarke 
President-elect 

Research Consorti um 

Note: iisauise of "the lengtij 



liniTtarioTi Txrnposec.off ^utinors 
reference 1^5ts sre^ n6^s- 
sari ly short. In most caSftS 
more compsK^ refesrenc?fe lists 
are availaale from auTri»ort 
on request- _ 
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Biographical Research In Health Education 

<Ma R. amtftiM, H.UI. 
MtaH or HnM N-m 
iMvmltyHUM 
San Uln dlr, UM 14112 



oduMtlon has reached a point In ±±a develounent as a nro-- 
f««lon to merit a critical rtudy of lt« p«;. m adSuon Io 
iLS^ knowledg.,r«d strategies r^J^X 

precede forward within the health educatloa Held. therTla ^ . 
n«d to add depth and perspective to their edacatioX''i;:^S°b:ek- 

°f ialivlduaS. anTphil^ 

hr?^?^ ^ .^J* preceded the current day haalth educitor wSl 
SL'^'^ed^'cTtS^ "'"^ '^•^ •-'"•^^ '--t It isl^be a 

aogpaphloftl research can contribute to this goal bv nrasBntltu. a 

:s'^i'f^cu:^"'S\vr"^ «--^^nts^ar?^tSaL 

21,^-! fl^m w J" their dm tine and thetc own setting. As 
S^lilPS ^ • """^ for blog«phy because it 

?h2 h£?Lt"^ r'^S"' r:*"^^ «I»rlencer^ the present 
"■1 > . hiatory can seldom do." To be able to eo back In tima 
«d^l«t together in one study the sum total of an iixii^J.; 1^^" 

^Lr^ 'f^^^v.^'' ^" "P^"^""' • research prSect. 

l™ord d*tes in chronological order can be a simple enough Usk 

S^Sn S ^ the aim of eve,^ bio- 

^aphloal study, and that is -to elicit from the coldness of pa w 
tte wrmth of a life being lived...." There are indlv^dLS S^fhave 
given much to health education, and it would benefit alllf uTln the 
profession to have their efforts known and recorded f oTf^u^ Sf- 
erenoe. Conversely it would be to our professional determent to 
allow these people to slip into obscurity to be "forgotten w exist 
S^.^^ "^^r 'n'^ I«r.graphs of ...textbook!" (.ZZ.f^l). 
S^?r^o^lw^:\^^.f '^^'•tors should have ihe oppor- 

i^Jli's°h!::*s!*" ^"^'"-^ ^^-^ the Chronological list?Sg of 

Seleoting a Subject 

You need to select an individual worthy of being researched The 
by which you decide whether or not this persin is S^SS'is 
Si^^i^-c^^^'^r''"'' •T'l^tion by the graduate sTxS^t^.r^ 
his auper^sory committee can be made regarding the individual's 
i.°i'i^h°t''^K''"/? the profession from the local level S ^e 
worthrough to the International level. Whatever method is used, 
howwrer, it is important that the subject of ary biographical re^ 
search be carefully sel«:ted. To do i study on an iSi^dS T 
resSJoT <l"*^i"tlon5 belittles the d^ree as well as Jhf 
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In 1976, a physical mm\i ■tlon dlBTwiii^7ii> 1 iM^ileted by Carolyn X, 
Bell at the University -s^! Utah deveLapoK ju— j card Tor use in evml<* 
uatlng physical educatlQ ^ J^tders. Jibe <jcr^ ^aerd has nine major 
units I 



1. illge 

2. Lducatiaac 

3. Profesni 11— T dec-vicv 

4. Professteaml QrgtaniXEtlans 

5. Ccramunl^ ^rvlee anacu CfcTgantflaL.... 
6« Author sflKlp 

7. Addresseas . ^ipeeebes.- ^nd L&*zS3Bf^A' 

&« Creative ^r^ijecscs 

9« Honors an. Auaccs 



Based on appiatxB; faier scoBDcfieaec. coDpLeted blographic&l dls— 

sertatloias, Dr, reconaaHHi iflBe:-^ .J^^fsinam standard of 3,000 

points b» earnen lodividiaiss t<f'mtt±A' .^ogzwihlcal study. Cian- 
sideratiisr by tte^-rfaduate stiiP<Hnt^ncrrr^sMnrisory oooimlttefl 
would ha^ to ba ^j—e n to tht ^s^ijiftairEti J-r-dxa Inilvidual earning 
the wa joEity of tbiB^^b in one « 3" mIim i ^aas cf the nine ma j or unita^ 
According to bell iiarlety -of ; jntrrqqtyianararn'^ need to be as im- 
portant as voluBe aroduc^loa«. 

I applied bell ^^arore nrd '.o nr slnM^y.-OMpl^ted stxidy of Dr. 
Delbert Obarteuffe!^-af The .Jri„ :5U'. - '.'-•^i-ersity (Grosshans^ 1975). 
As is typical of naBir health et^atcrrs m-the past, Dr. Oberteuffer 
did not restrict hin profesasianal _ty solely to health edu- 

cation. Therefore, secn« G»ard csmdd easily adjusted to eval- 
uate his accompli III* imt^ ^ :±>o fits^. Dr, Obertetiffer earned 
approximately 11,2(1, poli», kl Trit^y of his points were earned 
in the f ollo»dng fm-ir cat<ymriif» 

1. Addresses, >juug hes, amw- LectasM 6UQ0 points 

2. ProfesslonB — Service pa±xst:t« 

3. Profe3sionai:_Ch?ganiiAl\laK^ 16ai ^jatnts 
'f. Authorship, ""yo pointas 

One reason for thMclw score in the A^iftharship category might be 
due to a possible ^Mucness ir the score -jard. Although Or, Obert- 
euffer has had twc %«ctbooto which have :I editions between thera, 
only the two orlfflittJ^publtiskAtions reeeteed points. If a bo<dc has 
sufficient demaik^ tit warrwt- numerous 'idtttions, then the scorii^, 
appropriately rxted^.shouliB -^wOect tials oorit. Also, I believe a 
point diXference nsods to ^^^^ictt ior sci^e authorship and co-author 
ship of books sad A|rtlcle»; 

Using this scaee ard, . ; uas obvious that Dr. Oberteuffer's 
major contrlbutrtmt: ame ±m tne areas af^«)eaking, service, and pro- 
fessional argairrr*^ jns, wftar authorship a respectable fourth place. 
To record thesa^. apll iIimiiIs, and in Dr. Oberteuffer's case, he 
kept meticulousjr-r -ds of speeches, wiuld be a matter of listing 
his addresses, «»ap ht spoke to, the date, and the topic of 

the presentation T!i; Obeirteuffer also noted the approximate size 
of the cro«d sc_> - :aa re^pnrt that he addressed audiences that 
ranged from as * ^ 15, *io as many as 6^*00 people. The problem I 
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^ULSountared was how to present this chaErismlc mn on ^fm/fmr «s he was 
k-.own to his friends, students and coliaagues, and rewBtoc objective • 

To solve thia problem, I triad to nake my study im wiii iili iinsive 
itfterviewing as nany people as possible who knew Dr, Ctairteuff er in 
fittferent capacities. Thus, I gathered inf omation :*?o«rDr, Obert- 
«ei£fer*s wife, his brother, several dsiildhood friexii» *od classmates 
Cnndudlng former Supreme €ourt J u s tice William 0. »S^«Us), former 
^jidents, forner colleagues, old fefcends. new friento. oersons who 
^►'^^ked for Dr. Oberteuffer, and pei^ w un s for whom Dr. ^saewteuffer 
yiMud. Also, once I got into the -«tual biography. Z c-id not refer 
i^cQr. Oberteuffer as "the subjetst/^^ the study." Dsr. tfaerteuffer^ 
mm-more corrtonly known a^on^ hit frcsancts and collim iiii t as •*Obie." 
ftiiwrefore, I used his nicicnarae iii i it fit the aa2Saii^=ioa. 

Futhermore, I tried to-tr-e reali" ^ when describtimr; Dr. Obert- 
n4iffer's life, Reallainc^'uiat Indvldual is perGec::-, I ^attempted 
njo pull from all my inter«>««ws a rcaaensxis of opiniociiTegarsang Dr. 
•Aterteuff er 's professionii ^treo^aasci^nd weaknesses. CObvlsnivly, if 
"!*e Individual has sufficlft«^ Le<mm. J i i nd to merit a ixDOgn^rtscal 
i^tudy, positive traits apcr rsV '"•CEths: will surpass n«Btiv» =aits 
wid weaknesses. iJonethaiwr*, rrognizing and comme«3ng j iw : known 
-limitations and/or weakiMr*««fl not detract from ^cms ' ^^ii f)r the 

=3tudy. It does just the^-— ^tteas it demonstrates th* t sub- 
ject was human, you werf^* -^T ii., and you recardod t^^-iacts in 
an objective manner. 

Crit«=t tor iographical xiesearch 

As any researcher wi^ t^l- i. your task is to reptcj-^ tne facts 
« you fiixi th^m. In b- -raph.. \l research, your facts imany 
instances, are the opir ^ oi* people interviewed cr~ rsicXacted 
by letter. lo provide znm rvs^^tmer with a set of crit .ria. for 
evaluating information .-.istorl***! research has exterm criticism. 
Internal criticism, artrr^srimarjt-and secondary sources. 

Primary sources are orlc ^1 materials, seconds soorces are 
^inscriptions of primar ' "-Tmrcefe- External criticism r^rs to the 
-lellabillty and autheBt{<5^j.ty the witnesses. How ne are the 

sources? Could the soams b» '^bri^ed or changed by ot-»— s to pass 
censor? In other worcr is -mxr.ia stated a reliable**'^ authentic 
cdescription of what r«« y occurred, i'he purpose ofii/lttrnal crit- 
icism is to determine -=:r relationship of the concept^«r and affir- 
mation of the witnesses^ -o what actually happened, ir: ^ dissert- 
^mtion, I adapted the :=rr3wing nine questions by Van-*iaxen (1964') 
to determine the intersai criticism of my study. 

1. //as the positicri, location, or association of the contributor 
favorable for observirs; the conditions he reported? 

2. Did emotional stress, aj?e, or health conditioas cause the 
contributor to make faulty observations, or an inacccrate report? 

3. Did the contributor report on direct observation, here say, 
or borrowed source material? 

4. Did the contributor write the document at the time of the ob- 
servation or weeks or years later? 

5. Did the contributor write from carefully prepared notes of 
observation or from memory/ 
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ional philosophy or activity that influenced hir^r^inS 
sucI;edS g?„«rt Ss^l''? ^o^^he^^proval of 

8. ml lh%"''c"„tT^t°;.^:^^erh^e^?ff - ^-^^ 

y» - 



Problems In liio?raphical Kesearch 
rJIZuZ: "SeTtte'5i:S.°:"''"'r'^"' bic^a.hical research. 

could mke valuiwo n ^fL^^ T'^^^° interview irriividuals who 
O^eSer ^rriiveTa^^lT-'? ^^%,=t"dy, and the fact that T. 
Have influenTed^ "th^^^^^L^ :i/^^Jhe^S:tr1^J:.r^ '^^ 

that'l 'S"rt1he''^:^hSd":f^'° ""k"' ^ P'-'^^^"-- ^ necessiUted 
to the co°l"nt' ci:sCr1i:JJ'^ research as opposed 

ttiat if a study uere alreadv^^olnC T^^' readily apparent 

professional achi^l!nfr t ^°"Pt^*'°? feg»rding Dr. Oberteuff er's 
Reject, ^s a it^r^;^? ^ "^^^^ original research 

UtLt^e%:n'^?h%"\\Soa\t3°u°?S"ed'^^ ' centered^ review of 

curious about such things as irow does onf^iSde ^^^J Tnla^H 
a^";ec'o°::d^?M"" individual's personal Se%hoS5\ t'v a'S 

helji",? b:''abie"'trrw''"'''^'"'" ^''-^-^^"5 challen^in?. It 

as a^uid.t\';: I watt:.^o'^ev°:?op^''L°^'n'"a'^"f 

Oberteufler on naoer T Vn«« * t f f ' describe Uelbert 

tried to dupHca^rt'Hat'sS!: fn"^'oS''d1sse"rtii°o1 ''S"^? ^ V 
red to several books (aowen 1969- Kenri^ll fr c ' ^ 
dealt with actually w;iti:^"'a S^ra^h^ ' '^^'^ 

int2r^SutL°'^'"thf Su"' h":;^ Io° ^''^ -Canization and 

order the taoes l„tt„r, t'. ? P"^ i"to workable 

articles! a.«^s elc th^^''™"^^ speeches, books. 

of your ;eseart'ef1:;;s!''^j:::iiuVn\'rth1 5^ YnotL^ 

your exxict chAoter hroAkdnvn.: v«,t .i tu Knowing not only 

nu.tior.in each" chapSrSr^ u^L Js^eS^ "l"/" '''^ 

L^-Us^^-:J-~^^^^^^^ 
:2i\"^the%tsrs^^^^^^^^^^ 

quiet when you ne:d''q^[et t;t''So'?I tr'' " l'"*""' P^^^^ ^= 

for a "clearing y^^head" ^li^T "^^ ^ =«npanion 
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The fringe aefy- 



In retrospect, I can cite several bew&i that can be reaped fron 
doing a biographical study, in additliijn r^ie usual attainment of ad- 
vanced knowledge and/ or skill culndrntJizmz^^a. graduate degree, The 
foundation of any benefit, however, is . ■am:- '3ubject. If your indivi- 
dual has been involved in varied prtyf ^'^M^emm^ pursuits, then you, the 
researcher, have a greater opportuniU/ rzl raming into contact with an 
equally varied amount of content, ine:iHi±n:r:i3eople frcn past and pre- 
sent generations in health education, ^iccr- taeing «ble to sit down 
and talk with people who have had ajii^spmrz. am the profession gives 
the researcher a broader, more persaml saasB of perception of health 
education, V/ith Dr, Oberteuffer, I ^^Ma to ccne into contact 
with nany noted health educators, Ir^i sane- cases I have continued the 
associations, while with others, I aun p^^Ttnd to have had the oppor- 
tunity to meet and interview them. 

Also, if your individual was qultat x character, then your research 
would most likely be exciting and rgg^llng, I know that I was never 
bored with tracing Dr, Oberteuffer* s; ^ofessional achievements. He 
;*as not a nan to avoid a controversiaal issue for the sake of peace 
and contentment. As a result, inUerviaws i/ere usually replete with 
stories about confrontations or livftiiy defenses of viewpoints held by 
Dr, Oberteuffer, 

last, but not least, my study ereiled me to become acquainted with 
Delbert Oberteuffer, I'Jany opinions ^hat I hold regarding health edu- 
cation can be traced to either agr^ing or disagreeing with this man, 
Ify dissertation subject talked back, tv me, challenged me, encouraged 
me, and eventually congratulated me- Aot every researcher can say 
that about the subject of their stuqy. 
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Historical Research as it Appiiss 
To Groups or institutions 

NHa B. Webar 

480 E. 1200 N. 
Login. Ulali 84321 



Introduction 



^SS*^ researdi in various fonns pcovides the basis for 
^ ^^^^J^^^^ regardless of the subject or discipline 

^y^- ^ <3bcu«nts and the 

a««ght8 of others prowde an integral part of the historical found! 

^^.^l^'^*^'^^^^- Historical research procedi^^ 
and fomat for groi* study will be identified and outlined^ms 
paper. Ihe research exaiiple to be used vdJ2 be the thesis entlUed 

sr™ ""^"^ aspects which wiU iUustrate 

sane <rf the difficulties that ray be encountered in the historical 
*???^ ?^ institutions and show sane of the methods which 
mti^,^^ ^^"^ prxilaiB. It is hcped that these 

illustrations nay be applicable to other studies of a siinilar nature. 

Badcoround - X"^^ ernal Cnnp,-xients 

siv«.« °^ ^ 9roup or institution arxi its 

firT^ f ^ thorough knwledge of the people and culture 

imolved is needed. Because the tock Itoint Mission study dealt with 
health care deliv^ aitong the Navajo Indians a working knowledge^ 
^1^^ "^^"^ ^ religion was needed. The aspect of.tealtT^ 
^™T^i^^^^^'*^ "^"^ ^ »^J° and has pSed 

^^\^r^^J^^^^^ '^^J" ^ aa:epted tte 

neaith care providers who have entered their lands. 

The Navajo does not nake the distinction between religious 

S^f*^^?^*^.^'* the Navajo these are nerely as- 

pects of the same thing. Disease or illness is sinply stated as 
disharmor^ with the v«rld around us. Tte sick Navajo regards him- 
self as being out of step with nature (Porvasnik, 1967). 

J^y^^.^ ^ diagnosis for a parUcular ailrent a per- 

son might go to a shaman or hand-trenbler. Once tte diagnosis is 
TOde the shaman reoannends vrtiich '• sing " or cerenroy needs to be 

* *^ medicine nan is then contacted who knows 

1967) ^^^"^ oeranory and a fee for the senrice is arranged (Adair 

Many gr<^ entering the reservation areas for the purpose of 
health care delivery have been totally unsucces.sful in their efforts 
^l^->i^ ^ ^^"^ principles of tealth delivery 

within the Navajo religion and culture. No anount of noney, fecili- 
ties or coercion can nake the " white man"s medicine " a success 
without an understanding of the cultural background around which 
the program mist be planned and inplonented. Historical research 
can identify and define these ooiponents to avoid spurious conclu- 
sions for the program being studied or used. 
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BadGaroimd - Eacterrvtl Canponents 

Oiitsidfe forces inpinging oh the internal structure of a groi?> 
or institution cane from a variety of sources and also must fonn a 
major consideration in historical research. In Navajo health care 
delivery, federal policy and control played a key role in how health 
care was' delivered to the Indian, both fcy govemnental and evangeli- 
cal groqps. 

Tte federal gu vei im eiiL vias never really certain about the extent 
of its re^nibilities for Indian health. Medical care as it existed 
was only available at several of the larger military outposts befcre 
1850. In 1849 medical care for the Indians went under civilian con- 
trol with the establishrent of the Bureau of Indian Affairs (BIA) . 
By 1877 the BIA nedical section was also terminated due to lack of 
funds, hfedical care was then left to any obliging independent agen- 
cyor doctor in the reservation areas (Tyler, 1973) . 

Health care renained in this state untU 1908 when the Public 
Health Service surveys shewed the severe health problems which exist- 
ed on tie Indian reservaticxis. As a result. Congress allocated 
funds on an increasing basis for medical service to the Indians. 

After several increases in funding and the enlargenent of pro- 
grans, it was realized that Indian health problems required broad 
educaticxi. The Ir^ans had to learn what medical services and facil- 
ities could do to help them (Tyler, 1973). 

Btederal Indian policy also intenteshed with the evangelical 
missions on tte Navajo reservation. Through the reoanrendations of 
of the Grant Ffeace Policy, mission societies were assigned the task 
of educating tte Navajo. Missionary educational efforts were, for 
tte most part, coirbined with some type of health care delivery be- 
cause the iTBjority of the Navajo people v«re suffering the ravages 
of several epidemics along with limited shelter and very little 
transportation. Mission societies were respcxosible for beginning 
tte h>spitals at Ganado and Fort Defiance along with several other 
snBller clinics which have been taken over in subsequent years by 
the Indian Health Service (Kane, 1972) . 

Ttese factors all had a direct bearing on the philosophy for 
tte establishnent of tte Navajo Lutheran Mission and for the way 
health care was provided to the Navajo by the missionaries. These 
external factors foored a rtajor portion of the historical framework 
used to study this particular group. Without careful considerati<xi 
of such external factors, the reasons for the success or failure of 
a groip or institution beocme less distinct and may be easily at- 
tributed to tte wrong readons. Close scrutiny of these external 
forces is essential. 

Isolation of tte Historical Pocal Point 

In cny group historical study the task would become almost 
urranageable without limiting the study to a specific time period 
or grxji?) of individuals within the total organizational framework. 
Such boundaries form the walls which are built on the foundatiai of 
background material. • j. -j. i ^ 

In tte study of a groip, nunerous choices of individuals trom 
wtan infonration can be obtained are a^-^ liable. Hovever, indivi- 
dual differences and situations can ai.or the quality of infoma- 
tlon which can be obtained. Care must be taken to pick those per- 
sons with first-hand knowledge of the situations being studied. 



13 , r.. 



tart^^,T^^° «i=^°"Jtudy curmit mission leaders v^e con- 
to docuT^t any questionable itBtel^Sl ^ intervi«,s 

^^^^^^^ 

accounts, pictures or wrii-i-Pn rc^^^^ i^aaj-wxc uy eye-witness 
Uni^sity^MsSS L^^^^J^xtS f^IS^SSs'S' ^ 

^Sim SlT^^^^ assarfcling such historical datl. 
r^^tt^^ these procedures will make the conclusions which are 
drawn later .™ch easier to prove and validate ov^^i^^^^ 

Impact of Hisfa-)rical Study 

The conclusions of historical gronj or institutional studv 
can be neny and varied. In nmny instarSes tte^Sr^ 51^ea 

S '^^^^ open-ended suggestio^fS ^ 

tner research and stuJy. In other cases the value lies =!i,nnW i„ 
discovering the reasons for the success or fauS of tte amL 
or institution in question HeaH-h r,r^L i • gi^vip 
to take nrt-P "eaith program planning vould do well 

totate note of the reasons for successes or failures of other 
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INTRODUCTION 



The most hazardous consequence of prolonged endurance exercise 
In healthy Individuals is the possibility of heat injury. Prospects 
for this contingency are exacerbated by warm-humid weather conditions 
in those who have Incurred large sweat losses, are less accomplished 
runners and are used to training in temperate climates. Although the 
frequency of heat Injuries at marathons is low, many participants 
evidence high body temperatures and water deficits which can deleter- 
lously affect performance and increase the risk of clinical manifes- 
tations. Remarlcably though, highly successful runners undergo sub- 
...stantial dehydration and tolerate extreme core temperatures in com- 
petition (Pugh, Corbett, & Johnson, 1967). A position statement by 
the American College of Sports Medicine (1975) contains definitive 
guidelines which specify safe ambient conditions for racing and 
procedures to guard against dehydration in participants. Although 
many sports officials have responded favorably to these recomnenda- 
tions, runners have laroely failed to drink adequately during the 
race or to adopt training techniques to avoid exertional dehydration 
and hyperthermia. What are the limits of sweat loss one can incur 
without distorting body fluid and electrolyte balances to the extent 
that performance will be Impaired? Can these losses be adequately 
offset by fluid intake during running so that tolerance to work in 
the heat can be improved? What evidence is there that differences 
in factors of training or gender (sex) enable some runners to better 
withstand dehydration-heat effects during a race? The following 
discussion is an attempt to address these questions. 

SWEAT LOSSES, BODY FLUIDS AND EXERCISE PERFORMANCE 

Evaporation of sweat is the principle mechanism for cooling the 
body during exercise. Unfortunately, the high sweat rates required 
for heat removal In prolonged running can induce a considerable loss 
of body water and, to a lesser extent, electrolytes (sweat is hypo- 
tonic to body fluids). Although exercise capacity in the normally 
hydrated individual is limited primarily by the ability to transport 
and utilize oxygen in the active muscles, dehydration greater than 
just 2% of body weight can impair physical performance by compro- 
mising circulation and thermoregulation (Adolph and Associates, 
1947). When water depletion progresses beyond 3% of weight, both 
heart rate and rectal temperature increase during exercise in pro- 
portion to the level of dehydration (Strydom & Holdsworth, 1968; 
Herbert & Ribisl, 1972) and sweat output may fail to rise with 
further increments in core temperature (Senay & Christensen, 1965); 
dehydration beyond 6-10% may cause fainting and even mild work in 
the heat becomes intolerable (Adolph and Associates, 1947). Dehy- 
dration of 3-5% seems to have little influence on oxygen uptake at 
submaximal or maximal loads (Saltin, 1964a) or upon attainment of 
maximal cardiac output or heart rate (Saltin & Stenberg, 1964); in 
contrast, work time at standardized heavy loads and peak blood 
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lactate levels were sharply reduced, particularly after dehydration 
by exercise (Saltin, 1964a; Saltin & Stenberg, 1964;. Unpublished 
results from Costill (1976) showed that, a diuretic dehydration (4%) 
reduced VOpinax by 6-7% in running subjects. The upright body posi- 
tion in running may reduce central blood volume, cardiac filling 
pressure and stroke volume to a greater extent ^han observed earlier 
for cycling exercise (Saltin, 1964b) and lead zo reduced maximal 
cardiac output and Op transport. Since sweat losses are known to 
reduce extracellular fluid volumes it has been suggested that muscle 
water losses may also occur which could suppress cell function and 
thus largely explain reduced work tolerance after dehydration. In 
this connection Costill et al. (1976) determined, partly through 
muscle biopsy studies, that for each percent reduction in body weight 
due to dehydration, the extracellular and intracellular fluid volumes 
are reduced by 2.4% and 1.2%, respectively. Furthermore, only small 
fluctuations in muscle electrolytes were observed after prolonged 
exercise-dehydration. These results imply that neither muscle mem- 
brane potential nor muscle water are substantially affected by sweat 
losses. Even after repeated days of dehydration, Costill gt al . 
(1975) found that subjects given food and fluid with low K content 
^ lib incurred no substantial muscle water or muscle ion deficits; 
in fact, renal mechanisms expanded plasma volume and muscle water and 
conserved body K stores. Although the often reported finding that 
dehydration does not reduce mu'.;cular strength seems consistent with 
Costill's observations, there still exists a possibility that dehy- 
dration may affect subcellular elements. The physiological mechan- 
isms of dehydration which lead to reduced endurance capacity are 
complex and not completely explained by the current researcn evidence. 
Nevertheless, it is clear that sweat losses beyond 2% can limit the 
exercise tolerance of distance runners. These effects will be most 
pronounced when individuals run in the heat at speeds that utilize a 
high fraction of the aerobic capacity. 

FLUID CONSUMPTION IN EXERCISE 

Wyndham and Strydom (1969) observed that marathoners who drank 
during the race to keep their weight deficits below 3%, had final 
rectal temperatures no higher than 38.90C, but some who dehydrated 
more had core temperatures which approached dangerous levels. Since 
exercising individuals tend to drink less than the equivalent of 
their sweat losses it would seem advantageous for runners to drink 
beyond their desire to minimize dehydration. Supporting this con- 
tention, Strydom and Holdsworth (1968) demonstrated that water to 
fully replace sweat losses was more effective than water ad lib in 
maintaining lower heart rates, lower rectal temperatures andTTgher 
sweat rates; ad 1^ fluid intake, however, did reduce heat strain In 
comparison to the no fluid condition. Giving water to subjects 
before exercise in the heat has also improved their heat-work 
tolerance (Moroff & Bass, 1965). Costill et al . (1970) gave mara- 
thoners either water or a glucose-electrolyte (GE) solution in small 
feedings every 15 minutes during the initial phase of a prolonged 
treadmill run, finding the two fluids to be equally effective in 
stabilizing the rectal temperatures during work. Measurements of 
gastric residue indicated that about 40% of the ingested fluids had 
been assimilated, an amount representing about one-half of the sweat 
losses. 
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If p»\ys1olog1cal thireata to performance associated unth large 
evaporative losses are to be avoided, consideration must ^ given to 
optimizing fluid replenishment during exercise. Fordtran *nd Saltin 
(1967) showed that gastric emptying was not Inhibited Mien frequent 
fluid feedings were given In small volumes during v1gora«s exercise; 
In comparison with water, absorption of a GE solution (Tli3 gnv'lOO 
ml) was substantially reduced, although 50 gm of the cardnhydrate 
fuel was made available to the body with GE. Costlll an* Saltin 
119/4) examined effects of various fluid characteristics and of exer- 
cise Intensity on gastric emptying of fluids. Emptying rate was 
highest with cool fluids (lO-ao^C) containing little or no glucose, 
taken In large volumes (600 ml or 20 oz) at c zeroise Intensities <70% 
of VOgmax; extending the exercise to 2 hours and giving 400 ml 
feedings at 30 minute Intervals had no retarding effect on gastric 
emptying. Coyle et al. (1978) recently compared gastric emptying 
y Of coninercial GE beverages and water in resting subjects. Fluids 
-vwere given cold in 400 ml amounts and gastric residue determined 15 
minutes after ingestion. About one-half the volumes of water and of 
the two low carbohydrate drinks (1.1 and 2.5 gm/100 ml) were enptied, 
but 60 ml less was emptied of the fluid with higher carbohydrate (4.5 
giVlOO ml). Collectively, these studies suggest a strategy for 
distance runners that Includes drinking 10-16 oz of a cold, lightly 
salted (0.1-0.2 gm/100 ml NaCl), low carbohydrate solution within 
the 30 minutes prior to and at 15-20 minute intervals throughout the 
race. Thereby, about half the potential water losses may be offset, 
the body interior may be cooled by heat exchange with the cold drink 
and unnecessary circulatory-thermoregulatory strain avoided. 

TOLERANCE TO DEHYDRATION-WORK: 
TRAINING AND MALE-FEMALE DIFFERENCES 

Robinson (1963) noticed that well trained distance runners 
exhibited characteristics of heat-work acclimatization, despite not 
being subjected to high environmental heat during their training. 
Later observations (Piwonka & Robinson, 1967) confirmed that the 
heat-work tolerance of trained distance runners could be augmented 
still further by several days of severe heat exposure with work. 
Nadel et al. (1974) demonstrated that exercise training results in 
a higher sweat rate per unit Increase in core temperature, while 
heat acclimatization lowers the core temperature at which sweating 
begins. Either adaptation will result in an Increased sweating 
response upon presentation of a thermal challenge and will be asso- 
ciated with lower skin and rectal temperatures and reductions in 
the cutaneous blood flow needed for heat dissipation (Astrand & 
Rodahl, 1977). Possessing a high aerobic capacity or augmenting 
this characteristic through training Improves heat-work tolerance, 
since Increments in core temperature during work are proportional 
to the fraction of the aerobic capacity engaged and not the absolute 
workload. Thus, an individual with a high if02max can tolerate a 
faster. running speed at a given core temperature than a person with 
a low V02max. The finding that trained individuals were more 
tolerant of dehydration during work in the heat (Buskirk et al., 
1958) perhaps Is due to their ability to keep core temperatures 
further below a critical point than their less fit counterparts. 
Heat acclimatization, supplemental to physical training, does not 
appear to further Improve tolerance to dehydration. It should also 
be mentioned that some individuals, despite repealed exposures to 
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heat-exercise, cannot acclimate to these conditions, possibly 
because they are unable to stabilize the plasma volume (Senay & Kok, 
1976). Even though high thermal loads 'maintained in association with 
regular daily training) in long distance running improve tolerance to 
mild exercise in warm conditions, optimal tolerance for vigorous 
exercise in the heat can only be achieved by training 1-2 weeks in 
warm environments at speeds near the competitive pace (Astrand & 
Rodahl, 1977; Gisolfi et al . , 1977). Similar adaptations can also 
be stimulated in a cool environment by training in sweat suits. It is 
potentially hazardous to do this, however, if fluids are not fre- 
quently consumed in adequate amounts to prevent dehydration. 

Since females have just recently begun to participate in dis- 
tance running in significant numbers, it is not surprising that only 
limited experimentation has been done to delineate the characteris- 
tics of their tolerance to dehydration during work in the heat. 
Weinman et al (1967) observed that women performed mild exercise in 
the heat with rectal temperatures similar to those for males, but 
with lower sweat rates and somewhat different cardiovascular 
responses suggesting the existance of a sex dependent difference in 
thermoregulation and a lower heat-exercise tolerance of females. 
Later research by Dill et al., (1977) showed that sweat rates of 
females and males were comparable during submaximal and maximal 
exercise in the desert heat when water was not given; the higher 
work rates of males under these conditions was related to the males' 
higher aerobic capacities rather than differences in thermoregulatory 
capacities. Recent evidence (Drinkwnter et al . , 1977) suggests that 
the heat-work tolerance of women distance runners challenged by 
dehydration is equivalent or superior to that of men; during exer- 
cise in the heat {3}% VOgmax) without water replacement the women 
had lower rectal temperatures and heart rates and higher limb blood 
flows than revealed in data published by other investigators for 
males working at nearly the same absolute loads with water replace- 
ment. Further research is required to clarify whether male-female 
differences exist in the capacity for prolonged exercise in envir- 
onments which induce significant water losses. In particular, 
studies are needed which compare heat-work responses of highly 
trained males and females with equal aerobic capacities exercising 
at levels > 70% VO^max. 
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We are well omcb that man can increase his endurance capacity. 
The adaptations that are responsible for an enhanced endurance per- 
formance occur at aU levels of the organism. It is easy to measxire 
the endurance capacity of man, but there ars limits to how much any 
on© individual can improve. Hiis raises the fundamental question, 
which step in the regulation or transfer of energy inhibits the 
organism's endurance capacity? since a great amount of research 
has been generated by this question, this symposium will focus on 
only three possible limitations. OJiese arei 1) sports anemia, 2) 
heat, water and electrolyte balance and 3) substrate availabUity. 
To establish a background for the foUowing presentations, a brief 
Bunmary of the possible limiting factors of cardiovasc\ilar endur- 
ance will now be reviewed. 

Respiration. There are three aspects of respiration tiiat have 
been considered as limiting endurance factors. OJiese are; the work 
of breathing, the limiting factors of flow, and the diffusion 
capacity of the Iiings. 

With increasing ventilation during exercise, the energy neces- 
sary to overcome flow-resistive work rises rapidly. It has been 
postulated that at high ventilatory levels the Og consumption re- 
quired by the respiratory muscles may decrease the availability 
to the active skel«^ muscle and, hencs, limit exercise tolerance 
through increaseid^^i^praibic metabolism and lactate production 

Experiments with'^^^i^r mtI 1" worit loads showed that ventilation 

increased with tfcs%i*irk Tned, but 0^ consumption at the end of the 
exercise did not .ts^WMase above the initial myxlpial level (2). 
However, Mllic-Bniil„ et al. (3) found that at maximal exercise, 
both in trained anajTxmtralned subjects, about 3 to 7)8 of the VDg 
max was used by tt»Tespira*ory^muscles. At work loads corre- 
sponding to about. ^ of ^ max the trained subjects used about ^f 
of their 0^ uptatoe-for work of breathing. Oherafore, the work of 
breathing Is most, likely not a limiting factor for exercise under 
other than extreme conditions. 

Bie weakest link in flow volume was fonnd by Mead and Agostoni 
(^) to be the expiratory flow. Ihe mgximign expiratory flow volume 
(MEPV) is effort-independent from JO^ of the vital capacity and 
below (5). Further effort, after the MSV curve has been reached, 
vfUl result in dynamic compression of the central airways and in- 
crtsase the work of breathloB. In noaal individuals, however, the 
MBPV curve Is notrreached dnrlng spontaneous breathing even at 
mayt.mal exercise (b). 

Bvldence that the dlfffnflion cajpacity of the alveoli does not 
limit perforaance can be seen by meaanrements of blood gases during 
exeralae* D» arterial Og saturation and -tension remains fairly 
constant for increased work intensities (7). The PaCOg during 
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' axerclae is also stable until approxiinately 70^ of VOp max, where 
after, it begins to fall even though there is a rise in blood lac- 
tate (7). It has also been demonstrated that the diffusion capacity 
of the alveoli increases vrLth increasing work load and does not 
plateau (6). Th±B is due to an increased and more even distribution 
of blood flow in the lungs during exercise (b). Therefore, the 
alveolar ventilation and the time for gas exchange in the lungs 
appears to be sufficient to maintain normal blood gases during en- 
durance exercise* 

Circulation * Assuming that the alveolar diffusion capacity is 
adequate and the PaOg normal, the amount of Op delivered to the 
active tissue is determined by tfcs cardiac output (CO) and blood 
perfusion capacity of the tissue. To determine if the capacity of 
the circulatory system to transport is a limiting factor for en- 
durance jjorformance, both ^ the cerrsral and peripheral circulations 
must be examined. Since VO^ max. is highly related to endurance 
|jerformance (9)f it seems appropriate to consider whether or not 
VOg max is limited by the central circulation. 

If central circulation is limiting, increased CO or arterial 
O2 content should increase Og uptake. Conversely, reduced CO or Og 
content should lower the Og uptake. An Improvement in 0^ uptake 
and work performance with an increase in partial pressure of 0^ in 
inspired air was first observed by Hill et al. (10) and later con- 
firmed by several authors {11, 12, 1j5, Similar effects were 
observed by Wyndham et al. (l5) with increased ambient air pressure. 
In addition, researchers (16) have shown that once the VOg max is 
reached increasing the active muscle mass does not cause an addi- 
tional Increase in the Op uptake. 

In contrast to the above findings, Doll et al . ( 17) have re- 
ported that the PO^ in the femoral vein during maximal work does 
not drop below the calculated critical 0^ pressure and concluded 
that the 0^ supply is not limiting during aerobic work. Using a 
beta-adrenergic blocker, Astrand et al. (13) reduced CO by ^.5 
liters but saw no change in the ^Oo max. It has also been argued 
that since maximal values for stroke volume and heart ra±e are not 
attained in maximal arm work the central circulation is not a 
limiting factor (19). 

During prolonged heavy exercise CO is rather constant after 
10-15 niin of exercise. Heart rate, however, increases even after 
this time with a corresponding reduction in stroke volume. In- 
creased venous pooling of blood and reduced ventricular filling 
has been suggested as the explanation (20). When brief maximal 
work is performed after prolonged heavy exercise, however, ncrmal 
values for stroke volume, heart rate, cardiac output, Og cons=ip- 
tion are observed (21). Therefore, whether or not the centra- 
circulation is limiting for VOg max, it does not appear to be a 
pf i mv y factor limiting prolonged heavy exercise. 

Although the capacity of the circulatory system is highly re- 
lated to the oxidative capacity of the muscle, as indicated by the 
high correlation between capillarity and oxidative enzyme activity 
(22), certain factors could possibly reduce blood flow to the ac- 
tiT» muscle tissue during exercise. As the body temperature rises, 
blrxod is diverted to the skin (20, 23). l^iis could reduce blood 
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flow to the active muscle tissue such that the demand for O2 exceeds 
delivery. Reduced rauscle blood flow could also be caused by muscle 
contraction. Folkow et al* (2k) found the optimal rhythm for rauscle 
contraction during running and cycling was about 0.3 sec duration 
contraction/sec. It therefore appears that peripheral circulatory 
control sould be a rate limiting factor in endurance events. 

Substrate availability . Carbohydrates play a major role as the 
fuel necessary for the functioning of muscle tissue during work. 
Two sources of carbohydrates are available to the muscle during 
exercise: blood glucose and muscle glycogen. 

Levine et al • (25) found in exhausted runners that their blood 
glucose levels had fallen from 8l-103 mg ^ to 40-50 tzz 7^* This 
phenomenon was also noted by Christensen and Hansen (26) and later 
by Ouetskow et al. (27). It was proposed that the drop in blood 
glucose caused exhaustion due to peripheral and/or central nervoiis 
system dysfunction. 

When working at a submaximal v/ork load, exhaustion is not al- 
ways accompanied by hypoglycemia. At submaximal work intensities 
(5!3^ - 85^ "fOg roax) glycogen concentration decreases in a curvi- 
linear fashion with time, the most rapid decline being observed at 
the onset of exercise (28). At intensities of 65;? - 85^ VO2 max, 
nearly all glycogen in the muscle is utilized within 1 - 2 hours 
and this often coincides ;^th exhaustion (29, 30). Several studies 
have shown that the initial glycogen concentration in the rauscle 
before exercise correlates closely with the maximal work duration 
at these intensities (31, 32), indicating that the a%-3.ilability of 
glycogen could be a limiting factor for the ability * . perform a 
prolonged exercise. 
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Limiting Factors for Eniiurance Exercise: 
Carboliydrate and M Utilization 

Ptitr J. Vm Ha«M « Davli EtsJg 
HMMi PMforiMiCf Laboratory 
Ball Stito Uohmlty 
MoBdt, latfiaaa 4730$ 



Muolflt oonold«rod «a a Baeblnot mt eonvort tho ehoaioal 
•omr^ aTallattIo in diotair fools to intomal t«nalon. Itao 
autoaieal daoi«n of tho bodrf in turot alloira this tonaion to bo 
eonvortod to aoohanioal onorgf ttnita do8cril>od as foreo and work. 
Tha atroaa of oaduraneo oxoreioo poooa a uniqao clutLlongo to the 
bo4r in that high ^nrk ratoa oust bo Balntainod for long porioda 
porh^ with rathor llaitod fuol aourooa and undor laao than :idoal 
intornal conditlona aa maj oeeur with dohgrdration and thoraal 
atroaa. Voarlx two taundrod yoars of roaoareh has boon condoetod 
in an attaapt to doacribo tho rolationahipa that oziat botMOon food 
intako and work ou^t. Ibo parpoao of thia papor ia to (l) «u»- 
attriio our cttr r on t mdaratandins of carbohydrato and fat txtilisa- 
tion during ondnranea oxoroiao and, (2) to doacribo hoir training 
and diot umj altor thia pattom of faol uao. 
Carbobydrato and Pat Utilisation , 

Tho onorgy produood daring york ia doriTod from fuola nado 
arailablo from tho atorago dapota of tho bodj and fron that stored 
within tho exorcising aiscle aeas. The liror and adipoao tissue 
fvmetion aa ■etabolic energy atorago depota. 

The Misclo itaolf has only liaited capacity to atore glucoae 
ia the fom of glycogen and fatty acids in the fona of triglyoor- 
idea. Daring woric of long duration, theae fuala are riqpidly 
depleted and thus there ia an ertonaiya uao of extraauacular energy 
sapplioa. 

4dipoae tiasue atorea fatty acida eaterif iod to glycerol in 
tho fona of triglyeerido (fat). In aomal Ban, thia energy repre- 
sents approzlMately 90,000 Calorioa. Doapite claiM to tho con- 
trary, there ia no eridsnee that Mle-fOBalo diff ereneea exiat tn 
tho ability to use the energy for endurance wox^ (Coatlll ot al., 
1979)* Ibo liTor aerres a aiailar function for glucoae atorod as 
glycogen and repreaenta about 300 Cal of energy. 

la the energy needs of tho peripheral tiasuos inereaao and/or 
■nsels energy stores decrease the stored energy (as glucose or 
fatty acids) is mobilised and doliTorod via the circulation. Up- 
take and aubseqoent oxidation of those fuels is increased in rela- 
tion to the energy ro<|uiroMonts as set by the work intensity., 
arallability of oxygen, training status of tho individual and 
aeleotlTo availability of anaelo glycogen and lipid stores* 
Blood Qlueose . 

Fruett (1970) has doannstrated that the levels of blood 
gluoose fall during exercise conducted at Moderate work Intensities 
(50-70^ VD^ Mx). Studios show that an entire marathon can be 
covered at this pace (Costill ft Fox, 19691 Vjmdham ot al., 1969)* 
Thus the fatigue seen in ondoranoe contests has been attributed to 
the lowering of blood glucose to hypoglyeomic levels (Christonson 
ft Hansen, 1939l Costill ft Fox, 19^; CostiU, 1972). 



HowTW, blood slneoa* levels per ee M.?el7 represent a pool into 
lAieh glMoee i. conetmntly being eaq>tie<l (trcm the lirer) and, 
rpoii KMch, it is being rmorad (by the peripheral tissue.). 

L**** *»»•• -t-o "re equal, blood glucose Mould 

'^J.t^- ^ Si"""" output 

IT i „ 2^ (ChaPl*- * Stainsky, 1968, Costin 

rt^^97l, Wahrjn et al. 1971, YouBg t al. 1967) increase during 
•adnranoe j»rk. Slnee lirer glycogenolysia and glucose release iT 

^Ji'J?^?* , »t"i«*tio«». blood glucose lerels 

r«ala relatirely constant during steady state exercise until lirer 
^cogen stores becone depleted (Baldwin et al, 1973, 1975). 
Brpogljree^a would oceur at the point when lirer output can no 
longer Match the cootlnued uptaks by peripheral tissues. 
107^^T^"k!L*^ (aatiian, 1971) and rodents (Baldwin, 

1973) hare shown that the llrer can be substantially depleted of 
4!! following endurance exercise of noderate 

latMsity. In spite increased gniscle glucose use and possible 
lowering of blood glucose during endurance exercise, actual hypo- 
^r^l'^^ iV"*' J?*^ soMtlJiiss obaerred In marathon runners 

iS^Jii '5^2' ^92*) and those parti- 

cipating in other Tery long endurance contests. 

-hln * «I^««ti«»» " to the relation- 

jJiSl^^if? ^ •'•nts and blood glucose 

Si""'"" «y »ff«ct the central nerrous 

^Ir^ ^ ? "i^!" «»l"»i»«ly upon this fuel) causing 

nwnrous syst«. fatigue,- it is likely that exhaustion in th«. 

^ ^* siMiltaneous depletion of skeletal Duscle 
glycogen (Bergstro. et al, 1967? Gollnick et al, 197*1 Henmnsen 

1' , ' ^971). The relationship between fatigue 

and low glucose levels, rather th«i c«,se and effect, wy be coin^^ 

SSgSiimll!'^'^'' ^"^^'^ S^""""' »«y prsTent 

Muscle Glycogen . 

IMS depot (-1500 Cal) serves as a readily aTallable and 
l«»sdlate source of energy. During the aore anaerobic initial 

'J^' 'iL^ll^" ^ 1973) and (Berg- 

•tw-f 1967) this glycogen proirldes a l«-ge portion of the requlrad 
substrate and is rapidly depleted, is exercise continuss? th^rat. 
fj^ I flyeogen use slows while the rate of glucose uptake fro« 
theW.ood Increases, so that the requirement for CHO can be maln- 

Ihe rate of glycogen use is dependent upon the relatire in- 
tensity of the work so that during endurance exercise at 50-Qot 
of maxlMi, levels appraoch lero with concomitant exhaustion 
(Bergsteom et al, 1967; Oollnlck et al, 197*; Saltin et al, 1971). 
Obese observations have led to the conclusion that the aTallability 
or glycogen limits endurance performance. Note that this limita- 
tion is in spite of adequate tissue oxygenation and that altema- 
tiTe fuels (lipids) are present For this reason, glucose 
•upplawntation, high CHO diet and glycogen sparing protocols have 
been- devised la an attempt to slow the rate, or alter the amount 
of glycogen used, thus preventing the onset of exhaustion and 
enhancing endnranee performance (Ihlborg k Pelig, 1976; Christensen 
* Hansen, 1939; Consolaxio t Johnson, 1972; Costill et al, 1973; 
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Coatill •t al, 1978; Ivy et al, 1979? Karlsson & Saltin, 1970; 
Luyckx et al, 1978? Martin et al, I978j Rennie et al, 1976). It 
should be noted, hoirerer, that irfilie there is a general relationship 
between tolerance for endurance exercise and muscle glycogen stores, 
the relationship is more complex than a direct correlation between 
total Buacle glycogen content and endurance capacity (Costill et al, 
197^)- Rather, the fatigue obsei'rea late in an endurance r\m is due 
to a glycogsn depletion in the preferentially recruited ST cells 
(Baldwin et al, 1975; Essen, 1978; Qollnick et al, 1973? Henneman, 
197^^? Kugelberg & Edatrom, 1968) such that the tension requirement 
exceeds the capability of thepa fibers to do continuous work. 

Of practical concern for the athlete is the need to have 
adeqiiate CUO stores to cover the exercise requiremont. As indicated 
earlier, this can be accomplished by dietary means or CHO sparing 
protocols but is also a natural benefit of training (Astrand, 19^71 
Baldwin et al, 1975; Issckutz et al, 19665 Karlsson et al, 197^? 
Short et al, 1969). 
Pree Fatty Acids . 

Eoth CHO and fat are used for muscular energy during work 
though the source and relative proportion of these fuels remains 
enigmatic. Th^ work intensity and duration, and both the dietary 
and training status of the individual can have profound effects on 
th« source and proportion of metabolic fuel oxidized. Moreover, it 
has also been shown that the environaental conditions (hot vs cool) 
will alter the pattern of substrate utilization (Pink et al, 1975? 
Irondelle k Preund, 1977) towards greater CHO use. 

It has generally been observed that during prolonged exercise 
of moderate intensity there is a progressive increase in plasma 
free fatty acid concentration. Concomitant with this increase is a 
reduction in the respiratory exchange (Christensen & Hansen, 1939; 
Costill et al, 1971? Margaria 4 Dill, 193*? Paul, 1971). These 
alteratior^a have been interpreted to mean that there is a change in 
the carbon soxirce for oxidation from carbohydrate to fat, PPA 
becoming the fuel source. Uptake of PPA by muscle has been siiggest- 
ed to be in direct proportion to the blood levels (Spitzer & Gold, 
1964). Hogenfeldt (Hagenfeldt & Wahi^en, 1971) has shown that the 
magnatuda of FFX uptake by muscle is related to the amount deliver- 
ed (i.e. plasma flow X the arterial concentration) and thus is 
regulated largely by the rate of lipolysis in the adipose tissue. 
Thus, muscle uptake rises linearly with blood inflow and a 
s&turation of uptake mechanisms apparently does not exist. Animal 
models of this mechanism (Smith et al, 1977) describe a simple 
linear self regulation of PPA turnover such that oxidation repre- 
sents a constant fraction of uptake. This incr^^ased uptake is 
proportional to the concentration and is not due to an increased 
fractional extraction of PPA from plasma (Ahlborg et al, 197*). 
Regulation of utilization of PPA by muscle has, therefore, been 
suggested to be controlled by their availability (Drunmond, I967; 
Paul & Issekutz, 1967)* A commonly accepted extension of these 
cbsorv&tions is that high venous plasma free fatty acid and glycerol 
levels during exercise is indicative of both a high rate lipolysis 
and therefore a high rate of PPA oxidation (Costill et al, 1973) 
and that the trained individual, by virtue of higher plasma levels 
during exercise, oxidize proportionately more PPA than the un- 
'^'^i^lned. These observations also serve as the basis for several 
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^ "P^las I»«>toeol8 whcrebgr th« m eoncantration of th« blood is 
*! fiSf 'V** *** «n«lurane« «xcreiaa (Costill et *1, 1978; lyy et 

»^ oondltioM PPA kave 
(^•J^fSr iS^r**^ ^ -ubatrata «tillx.d 

Mtfcla n-jglyeartda . 

•°^«»" «Pendltap« .howed that oraraU, 
2^ Moountad for tha majority of anargr axpandad 

^^.S twnorar, ho^avar, only a portion of the fit 

^ff^o^** ^ attrlbuta d to pl«a»a FPA (HaTal at al, 196?! Harel 
•t^1964). laaatat* and Paul (1968) hypothaai.ad thit r^ 
SSr^^rr l«traH«ac«l«: tnglyo«.ida^r^ 

Mraet aridanca in support of this hypothaaia has baan obtainad 
during stadlaa of trlglycarlda utilisation (Barclay Ts^SmS^ 1Q72. 

SriTi^f ' ■•973« l4ob.rgri97irSw^ ' 

•t 1973). Ihasa data indicate that andoganoui linid u-a^ 

Z'tlJ^" '^f' r o,Sx'r^Si''jrLr?97i) 

hff^ !w^l!P' 1973). RaitBan, for exaa^^, 

has found that during endurance swlnBlng, there waa iaarlTTT^ 

i^^l ^ -allal^^rS^ilZt 
^ intariMdlate fib«r. (Solaus) and no change in^tT 
™^ It ia likely that the.e differences refle^recTuSe^ 
pat^though dlffaraacaa in trlglyoaride lipase activlty^also 
d;t«»liijtha relative use of trlglycarlda derived fatty acldTfBasa 
t 1. 1969, Bokd«„ala 4 G«,rg., 1967, Ogata 4 Mori, 1964)? ^ 

The tlae course for the decrease in intracellular trlelyeeride 
colaoldM with tb. initial rapid depletion of musc^e^ly^olS^ 2e 

increase in use of endogenous lipid storaa occurs whan pla^ m 

^LS"^: "l^^^ * ^967). « SrSsfJaen 

exogenous PPA, with or without glucose, tT 
tha perfusion media results in a marked reduction in uf. of eidojen- 
^^^"^Hh ^ '^'5* 1972). Tb»s. data pr^?de 

^ r'""^ ' reciprocal ralationahlp between u^f 
endogenous and plasma borne aubatratea by working muscle. 
A. ,~r;' it ^'^"'^^ concentration in human skeletal muacle 
la very low («org« at al, 1969), ifa «obili«ation would rS^t 
i^.^/'i*!'!. S^"*"*!- laawBlng that a aubatantial portion of 
lipid oxidation during axarciae la fi^m amcle triglyceride, thla 
afflux would contribute to the circulating glycarol^i. it^ 
imclear, therefore, Uity Havel at al (1967) found that the release 
of glycerol into venous blood draining working muscle in man la 
insignificant. A possible explalnation for the lack of glyearol 
wi!!?* J" "5 * ^'^^ significant rate of triglyc^ 

hy^olyaia nay be found in the data which auggeata that only a 
portion of the plasma PPA taken up are IniBedlately oxidized (laaa- 
kut. at al 19685 Masoro et al, 1966). The remainder enter « 

"^.^^ "recycles" before oxidation (Anmtrong et 

al, 1961, Praderlckaon t Gordon, 1958, Young et al, 1967), appar- 
ently being reeatenried (Haganfeldt 4 Wahren, 1971) and inc^r- 
at«l into lipid granules (Zierler, 1976). Thus, depending upon 
the availability of plasma PPA, the relative rate of reesterifi- 
aation ts lipolysis and tha metabolic demand, the glycerol released 
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ntj or my not be ianedlatelj recycled. Tbe significance of these 
obeerratione cannot be ovaretated and are perhaps saphaaised by 

considering data froa a recent paper (Norris et al, 1973)* Prior 
to a 10 Mile runt BK>biIisation of adipose PPA was blocked vlth 
nicotinic acid. Conpared to a control trial, PPA post exercise 
were uncfaaxiged relatire toircttcercise values though ketones and 
blood glycerols were still significantly elevated. Performanee was 
unaffected. Ihe authors speculated that Halting FFA mobilisation 
and \ise did not deter work since ouscle glycogen could have pro- 
vided the needed energy. Based on the forecited observations, how- 
ever, it is possible to suggest an alterative conclusion. Since 
plasma PPA were lowt uptake , and the rates of oxidation and/or 
Incorporation into the intracellular "pool" may not have kept pace 
with the rate of hydrolysis of endogenous lipid stores already 
present. The glycerol produced would be free to enter the blood. 
In addition, if the rate of lipolyais and B oxidation exceeded the 
capacity for oxidation based on the metabolic rate, ketone body 
production would re8\ilt, thus accounting for the significant levels 
of acetoacetate and B hydroxybutyrate which were also observed. 

Perhaps more Importantlyt the forecited studies raise quest- 
ions concerning Interpretation of exercise effects on substrate 
use and fiber recruitment based on respiratory exchange and/or 
changes In concentration of muscle lipid and glycogen or plasma 
levels of PPA and glucose. One can speculate, for example t that 
the true rate of muscle triglyceride lipolysis remains relatively 
constant during endurance exercise (at a constant work intensity) t 
but that the concentration decreases Initially because the rate of 
reesterification is slow due to a relative lack of substrate 
(plasma PPA). Moreover, the coomonly accepted view that because 
plasma FPA levels are high, there is a proportional high rate of 
oxidation seems no longer tenable (Zierler, 1976). 
Integrated Use of CHD and Pat . 

During endurance work of moderate Intensity, progressively 
nore energy is derived from fat and less from CUD (Ahlborg et al, 
19671 Costill et al, 1971). While it is possible to describe a 
theoretical integrated pattern of fuel au;|^y and use, there are 
no studies that have actually quantitated the amount of each sub- 
strate used in exercising athletes or an^jsals. Itals is due to 
methodological limitations. 

Upon initiation of work, the endogenous stores of mugcle 
glycogen and triglyceride are rapidly mobilized in the working 
muscle fibers (Baldwin et al, 1973)- degree of recruitment of 

fast and slow^twitch motor units would depend upon the relative 
work intensity and duration (Terjung, 1976) and nature of the work 
task (Costill et al, 1973; Gollnlck et al, 19?*) and the fibers 
basic capacity for tension production by aerobic means (Ooldspink 
et al, 1970). 

At workloads constonly associated with prolonged endurance 
performance (50-80f VO^ max), the greatest proportion of energy 
during this Initial period appears to be derived from CHO. 
Histochemical analysis of glycogen content In individual fibers 
(Kugelberg 4 Bdstrom, 1968) indicates that the ST (Tn)« I) fibers 
are preferentially recruited (Costill et al, 1973? Essen, 1978). 
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H«iMOM for th* larg* Initial CHO .r* unclear, tbou^ juj be 

to a rjiUtiTe desrea of tla«ie Mwda. Mucle and toiwu blood 
lactates obtala^l during thi. tl«i rapport this obs«^ation(CortlB, 
WOitKartMoo, 197H Keul et al, 197*1 Saltln ft K«rl..on, W)! 
AB work eontliaes beyond 15-30 aln, the sharp initial deellne In 

triglyceride is abated and the rates- slow 
jBalArtn et al, I973l BergstroB et al, 19671 Saltln et al. 197i). 
^ocui^ntly, there is a p>ogressiTe lncrea.e^*„tlUz!^io;^^ 

unchanged as liTer output has Increased to utch the greater uptake 
Ss^^iniJr^' "J* '^5). m -obillxatioa ftjTthe adS" 
^i?^*^^ increasing and it has been suggested (Hagen- 

oxldlied. Becent studies. hOMerer. suggest that this 
1. not the case- is described by Zierler (1976). it app^ that 

S JJS ^ 'rtiwi- •nd transported as tnglyceridi 

to liirtd granules near the .Itoohendna where they are Incorporated 
l«to lipid gr«Mles. Patty acids released tvcmZl, ,^7^ 
ttas ■ajor aubetrate oxidised. Itos. the concept that during the 
cowae of endurance exercise, fuel utilisation shifts frca endo- 
S^f^-!". ■Mcular sources may not be strictly true. Also 
oeeurlng is a progressire shift fron CH> use to fat. 

■ ■^l>«>lw responsible for both the observed ahlft to 
^^I!^"'t^^ ^ relatire increase in lipid use 

* ,T ^ ^'>^''' tJ»*t control of substrate 

■etaboliw generally eneospasses regulation of plasma lerels of 

^J^„ specific enzym systeaui within the 

I? !f ^SJfl^ !f/' *5 l»«l«din« lactate (Baldwin 

^^Itolng prolonged work, lipid prorldes the aajor, source of 
■uscular energy. It is unlikely that this fuelTs Halting for 

ll^M ^TTJ'^ ™^ aPProxlauitely 8p!< of nax 

for a 2 hr 30 mn iwrathon and using solely fat for energy, would 

Tl^^t of his body fat. 

clalM that female runners are able to "burn more fat." or are 

S^i^i Jl^f!"!'* ^ -J"'- "ontribution o? Sdd. 

S 'r.r^!**'* ll^t perfom««e. 

^^!!!^ i/"^ 1t«aative fuels and oxygen 

»e present In adequate amounts remains to be elucidated. It can 
JjWMWted that so-, lnf«„edlate of glucose cat.^Sli« oSer 
«2Slf J^'i*,^ * roqulred for mitochondrial function, is a 
result of these obeerrations on CHO requlr«i»nts, endurance 

a*nsed to consume more CHO than In a typical 
-normal-, diet. Periodic Ingestion of m^ai «.o«rts of gSoSr 
tolng an endurance contest may prevent the fatigue associated 

^ '»l*«™tiTely, the CHO may be "spared- 

by inducing the cell to use more fat. Training has this benem 
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In that not only does the athlete hare greater liver and nuacle 
glycogen stores, tut aleo hae had cellular adaptations such that 
relatively more fat and less CHO are used as coopared to before 
training. As a consequence, the athletes* CBO lasts longer, or put 
another waj» he can work harder (run faster) before inducing the 
same rate of CHO use as the less trained runner. 

Dietary manipulations have been suggested to have the same 
basic effect. Tbe "training" effect combined with a high CHD diet 
induces greater storage of CHO in both liver and muscle. Ingestion 
of beverages containing methylxanthizies (caffeine) such as tea and 
coffee prior to, and/or during the endurance contest may enhance 
use of the bodys* lipid stores, ttus the muscle is "sparing" the 
CHO and using more fat. OJie advantages of this incltide saving the 
CHO for nervotis system use and for late in the run when the athlete 
may want to "kiok." Increasing work intensity in the latter i)art 
of the contest increases CUD use. If these stores have been 
depleted, it is unlikely that pace can be increased. 
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We are here to talk about running and the ccnmiltment to reg- 
ular participation In this activity that a surprising number of 
persons are currently making. 

Our nation appears to be In the throes of a running madness. 
Sporting goods shops report phenomenal sales of nmnlng footware 
and equipment » and a 1977 Gallup poll reports that about 25 million 
persons (llZ of American adults) run or jog regularly. Magazines 
such as Ihmner'e World and Running Timee proliferate with rapidly 
rising circulations. Popular periodicals such as Peyohology Today, 
Newsweek and Time frequently Include articles dealing with one 
aspect or another of running or Jogging. Books about, and for 
runners are now on the lists of best sellers. 

History reveals that primitive man ran after quarry or from 
dangerous animals of low order. Obviously* he had no alternatives. 
And the ancient Greeks used runners to carry messages from one 
comanmlty to another. Understandably* utilitarian factors 
accounted for man's early engagement In running. But why the 
apparent fascination with this seemingly unnecessary activity 
today? No Olympic medal, college scholarship or professional 
sport contract entices today's running die-hards. None the less, 
their number Is legion. 

What Is the substance of this running craze? Is It a fad 
destined for short order expiration like the hoola-hoop? Will Its 
wildfire growth continue until millions more shuffle, dart and 
scamper along our pathways, roads and city pavetaents? 

Figuratively and metaphorically we have been running for 
countless decades. We run for political office; run at the mouth; 
run a business; run a fever; run up a bill; or run around with 
men or women. But millions of us are now actually carrying out 
the mechanical, locomotor act of running, and moreover, doing It 
with high frequency and fervor. Why? What are the dynamics of 
this rapturous Interest In running? Are answers to found In 
human psychology and physiology? 

We plan to address such Issues In this symposium through 
the formal presentation of three papers and through oral dia- 
logue among presenters as well as Interaction between them and 
members of the audience. Our first paper deals with psycho- 
physiological aspects of running. Alleged health and fitness 
benefits of distance running are examined as are effects such 
as emotional stress and exertion. 



The second paper purports to denonatrate that a theory of 
addiction is plausible and that regular exercise such as running 
may produce benefits beyond the cardiorespiratory domain. 

Our last paper Is concerned with data that portray runnlna 
»s an individual psychological experience with highly pers'nS* 
■eanlng. Specific ways In which regular running -.hances the 
psychological well-being are also discussed. 

that r'ZdJt?o^\'^""^''» ^" '•'^ '•'"^ P^P"" ^= hypothesis 
that a condition known as "running addiction" exists, wherein 

an individual feels cor-pelled to participate regulariy in Se 
running experience. ' 
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Approximately ten years ago when exercise enthusiasts were 
stm viewed by the populat1on-at-large as "weirdos," a long-term 
exercise feasibility study was initiated on a group of middle-agedt 
sedentary males in Chicago, Illinois (Sime, et al„, 7376). This 
study was conducted by a team of researchers from the Chicago 
Health Research Foundation with partial funding provided by the 
Heart Association and the Department of Health, Education and Wel- 
fare. At the outset, the purpose of the study was to determine 
whether this population of "typical" urban American males would 
comply with chronic behavior changes In habitual physical activity 
long enough to show Improvements In cardiovascular function and 
reductions In other risk factors associated with coronary heart 
disease. As with the other risk factors, such as smoking, diet 
and hypertension, reduction of heart disease Incidence could be 
achieved only with life-long behavior changes. Therefore, the 
duration of the exercise study was extended to three years under 
the assumption that the recidivism rate beyond that period would 
be minimal and that the new habitual physical activity patterns 
would be nearly permanent. As expected, the cardiovascular ef- 
ficiency of participants was Improved as a result of the thrice- 
weekly supervised bicycle ergometer training program. Heart rate 
and blood pressure decreases on the bicycle ergometer testing were 
obvious early In the program primarily due to the high degree of 
specificity In training/testing modes. Neither treadmill test 
results nor blood lipid changes were as remarkable. Of great in- 
terest were the adherence rates throughout the three year program. 
For the 41 participants who started the program In 1968, the ad- 
herence at 1, 6, 13, 21, 30 and 36 months was 85%, 71%, 63%, 54%, 
48% and 24%, respectively. With only one-half the men remaining 
at two years and one-fourth of the men remaining active fit three 
years there was little optimism voiced for the feasibility of 
making large-scale, long-term changes In habitual physical acti- 
vity. It was apparent that elements In this population or in this 
mode of training were not conducive to effecting "positive addic- 
tion" to presumably health exercise patterns. Furthermore, sub- 
sequent research has not produced any conclusive evidence to sug- 
gest that physical activity reduces risk of heart disease?. In 
1971, when this study was terminated, the feasibility and clinical 
practicality of recommending exercise In the prevention or re- 
habilitation of coronary heart disease was not merited. 

Since 1971, however, there have been numerous changes In the 
attitudes of Americans toward physical activity. Assessment of 
recent trends has shown a large Increase In popularity of leisure- 
time exercise pursuits. In the last 2-3 years a jogging crnze 
has hit this country and previously sedentary Individuals are 
pounding the streets and running tracks with renewed enthusiasm. 
Whether this trend will produce health benefits and, more 
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iT^f J^'.^'^^^nrj^'''^^ P^^^^'^^ than the life of the 

average American "fad" is not known. A recent 10-year follow-up 
study on the original 41 middle-aged Chicago males has revealed 
that at least 39% are cur-^ntly active, ifidicating that a Dositive 
swing ln the attitude of the populus toward exercise has ^u^ed 
some of the dropouts back into an active lifestyle. 

The health benefits of physical activity are still not de- 
fined, particularly when noting that of the 10 "hard-core" exer- 
cisers who remained active at three years in the Chicago study, 
one had a fatal heart attack at 41 years of age. Two individuals 
in the dropout population, whose average age was 54 years, ex- 
perienced non-fatal cardiac complications. The relative risk in 
epidemiological terms is certainly not favorable toward exercise. 
Evidence confirming this opinion is noted in the Ontario Cardiac 
panabllltation Study. Preliminary results showed higher re- 
infarction rates in the high-intensity exercise group than in the 
low intensity (placebo) exercise group (Rechnitzer, 1978). 

In a recent marathon study, 217 runners were assessed by 
questionnaire following a 26-mile race in Lincoln. Reasons cited 
Tor the arduous training and for participation in the exhausting 
race included: health and fitness benefits, encouraaement from 
friends and relatives, and psychosocial benefits in the form of 
increased coping capacity and decreased stress and tension. These 
subjective benefits of exercise are commonly reported, but the 
mechanisms by which they occur are not clearly understood. There- 
in lies the basis for another major research endeavor which was 
recently completed by this author. 

ooo ^^'9^t> university students were selected from a population of 
800 according to self-reported high levels of test anxiety and re- 
lated symptoms (Sime, 1978). These individuals were randomly as- 
signed to 1 of 5 treatment procedures which includet^ exercise, 
meditation, combined exercise/meditation, placebo and a control 
procedure. These treatments were administered acutely prior to an 
intense "real-life" stressor, a final exam. The results showed 
that levels of state anxiety and muscle tension (EMG) were signi- 
ficantly reduced in all three of the experimental groups. On the 
other hand, there were no treatment effects for heart rate or 
blood pressure. These results indicate that exercise provides 
some acute relief from excessive muscle tension which is also re- 
flected in reduced subjective feelings of anxiety. These repre- 
sent very strong motivators for continued involvement in long- 
term exercise programs because of the specific somatic treatment 
effects of exercise. Schwartz has suggested that exercise prob- 
aDiy IS an effective treatment for the somatic element of anxiety, 
whereas meditation probably is mo-e effective for the cognitive 
element of anxiety (1978). 

One of the crucicl issues in physical education is the identi- 
fication of the peculiar characteristics of the exercise addict vs 
the exercise dropout. Of great interest is the personal rein- ~ 
forcement history each individual has developed. Are there psycho- 
^uJ^u^^f?^^''^ ^^^^ P^^'' support and parental encouragement 
which influence behavior? Accepting these ,is environmental fac- 
tors, our attention is turned exclusively to biological charac- 
teristics of three basic groups of individuals. The exercise 
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compiler who continues in a regime of exercise only as long as it 
is comfortable and convenient, whereupon he/she may easily become 
a dropout. Adherers are motivated to stay involved by very posi- 
tive exercise benefits and lastly, exercise addicts are physically 
and psychologically dependent upon the effects of exerrion. 

Baekeland attempted to illustrate the addictive character- 
istics of runners by depriving them of activity (1972)- Re- 
stricted runners experienced impaired sleep patterns, and in- 
creased sexual tension. These results, together with Glasser's 
hypothesis (1976) on positive addiction, suggest that physical 
activity decreases anxiety because of the increased feelinqs of 
control, comfort and self-mastery. That exercise addiction has 
both negative and positive aspects has also been suggested by 
ftorgan (1979). It is possible that exercise is rewarding to those 
who can tolerate the overload of somatosensory stimulation. To 
others the stimulation may be aversive. Morgan's negative addic- 
tion hypothesis is supported by animal research showing that elec- 
trical brain stimulation temporarily blocks the effects of pre- 
vious aversive experiences (Routtenberg, 1978). In this way exer- 
cise may be negatively addictive by the fact that it siipresses 
other aversive sensory input. Withdrawal from exertion causes a 
rebound effect of hypermotility or cramping which is not unlike 
that experienced in morphine addiction. 

It should be recognized that all of the results cited above 
were observed in a relatively select population of individuals who 
seem to be good responders to exercise. In contrast, very large 
numbers of individuals across society have not had good responses 
to exercise. In some instances these might be accounted for by 
poor choice of activity, poor leadership or adverse environmental 
factors. But for a significant number, there may be inherent 
physiological reasons why they are exercise intolerant. An anal- 
ogy to be considered is in the recent evidence on alcoholism. 
This disease is rare in oriental societies primarily because three 
fourths of the population experience a cutaneous flush and an 
allergy-type reaction (though of minimal intensity) after drinking 
small amounts of alcohol. In contrast, alcoholics are inmune to 
alcohol intolerance and also usually experience a euphoric re- 
action to alcohol. By analogy, it suggested that addicted exer- 
cisers are immune to exercise intolerance and usually experience 
a euphoric reaction to exercise. It is ironic that non-alcoholics 
might be protected by a weak allergy-type reaction to alcohol, 
whereas non-exercisers might be plagued by a weak allergy-type 
reaction to exertion. Ironically, exercise has been used as an 
effective -replacement therapy for common addictions including al- 
cohol (Guthrie, 1972). 

In summary, it appears that attitudes towards exercise, par- 
ticularly jogging, are improving. Health benefits associated with 
exercise are not well defined. Psychological benefits in the form 
of reduced tension and anxiety are apparent. Addiction to exer- 
cise is illustrated in both a positive and negative perspective. 
Exercise tolerance and experience of euphoria may be crucial 
motivating factors in long-term adherence to physical activity 
programs. 
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Why do people jog or run? To the uninitiated, the activity is 
boring, physically grueling, and time consuming. Yet in spite of 
such uninviting characteristics, jogging is one of the fastest grow- 
ing physical activities. Physiologists have produced convincing 
evidence that running is good for the cardiorespiratory system. It 
probably retards aging, prevents sudden death, and facilitates 
weight loss. 

Based on the personal accounts of joggers, though, health is 
not a major factor influencing the great influx of participants. As 
noted by Dr. She«»han, runners' guru, "Runners are no longer content 
with fitness. They are seeking a new awareness of themselves, a self- 
realization in the total experience of running" (1978, p. 40). Reg- 
ular jogging seems to result from a quest for physiological benefits 
5uch as mood elevation, improved self-image and a sense of accon?)- 
lishment . 

The foctis of my presentation is to examine the phenooenological 
meaning of jogging for the participant by consolidating experimental 
and anecdotal literature. Four hypotheses generated in an in-depth 
case study (Berc,er £ MacKenzie, Note 2} will be examined by coopar- 
ing them to the r<:sults of esqperimental studies and experimental 
reports of runners. The hypotheses under investigation are that 
jogging enhances psychological well-being by resulting in a wide 
spectrum of emotions, by providing opportunity for introspection and 
thinking, by satisfying psychodynamic needs of the participant and 
by increasing self -understanding. 

The case study by Bcrger and MacKenzie is one of the few invest- 
igations of the numing escperience itself. The study of a woman 
jogger was based on two types of data: a personal diary of her 
thoughts while running during a four month period in which she comp- 
leted 33*4imning sessions of 1.8 to 2.7 miles and transcriptions of 
three 50 aiinute psychiatric interviews. The interviews were conducted 
once a week during the ijist three weeks of the study and were based 
on the therapist's anedysis of the diary material and preceding psy- 
chiatric intervievs. The data derived from one subject did not re'/- 
oal the truth for all joggers; however, the four propositions were 
broad statements which are applicable to a wide variety of people. 

Proposition 1. Participation, in jogging results in a wide 
spectrum of emotions ranging from agony to ecstasy . 

The woman jogger experienced more than 30 different feelings 
and emotions which included fright, hostility, hopelessness, loneli- 
ness /''pleasure , power and resentment (Davitz, 1969). A constantly 
occurring emotion was guilt. This particular emotion also was obs- 
erved in the low fitness group of middle-aged exercisers in a Perdue 
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diversity fitness progran (Ismail s TraJhtman, 1973). Noting a 
rtse for novice exercises in Factor O of the 16 Personality Factor 
. Questionnaire, the researchers speculated on causes. "All of the 
time taken by the physical fitness program cut into the partic- 
ipants usual work tine and they might have felt guilty because 
they had been getting behind in their work" (p. 82). 

Another emotion expressed rispeatedly was the w^man jogger's 
feeUng of anger. -I can rub everyone out like si?>erwcman. Zap! 
Just stay out of r^y way.., It's my secret blow gun, just to wipe 
people out... Erasing them- (p. 2). Running magazines abound with 
anecdotal accounts of anger at encroachina automobiles, dogs, and 
hostile observers. Feelings of anger and hostility directed at envir- 
onmental Obstacles may be a form of displaced anger which the runner 
prefers not to acknowledge. Experiencing anger during running may 
serve as an outlet and result in the low aggression and anxiety 
scores which have been reported by habitual joggers (clitsome & 
Kostrabala, 1977; Diensbier, 1977). 

Jogging resulted in many positive emotional states such as 
feelings of aliveness, coopetency, and power. The woman jogger 
reported, -Good workout-could hardly breathe for the last 1/2 of 
the run. When I started out, I really felt strong, went fast and 
reit great (p. 9). Maxie Parks, a male Olympic sprinter reported 
similar feelings, "You open up in the 400. You attack the ground. 

Tk^^I"^^^"^ feenng. YOU feel like you're defeating some- 
iJiing that is almost in?)08sible'* (Nack, 1976). 

Experiencing a wide spectrum of emotions, negative and positive, 
seems to be a positive benefit of jogging. For the person who values 
human-ness and feelings, jogging presents an opportunity to augment 
his or her emotionality. For the person unaware and cut off from 
many emotions, jogging provides an opportunity to feel and to exper- 
ience emotions in a relatively non-threatening environment. 

proposition two, spor ts such as jogqing are condnri vp to intro- 
spective opportunitie s as well as to thinking in general . 

Reflecting on the introspective opportunities in jogging, the 
woman jogger reported, "when I'm running, it seems Uke I'n dreaming 
and a lot of thoughts go through my mind very, very quickly (p 9) 
So many joggers have reported similar dream-like states that psy- ' 
chologists have speculated that jogging facilitates right brain 
rather than left brain functioning. Dienstbier (1977) elaborated on 
the jogger's opportunities for thinking and introspection, "While 
running, my thoughts often turn toward the challenges of my work 
(he IS a psychiatrist); I am as likely to be as creative as ever 
during those times. The list of topics and outline for this article 
...were developed while running" (p. 21). 

A study of the psychological and physiological characteristics 
of 48 male joggers between 40 and 59 years of age who ran at least 
two miles three days a week supported the view of jogging as an 
opportunity for introspective thinking (Hartung & Farge, 1977) 
Joggers* high ijnagination scores indicated that their inner mental 
lives were intense. Since joggers can engage in free association 
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while running, it is not surprising that they scored high on imag- 
ination. 

Regardless of the explanation of the increased creative and 
dream like states encountered while jogging, attainment of this 
special way of being seems to entice the jogger to return for more. 
The nature, scope, and facilitating elements of the participants' 
altered mental functioning while jogging seems a particularly 
fruitful area for future investigations. 

Proposition three. Engagement in jogging satisfied inner psy- 
chodyneunic needs . 

In order to run far a number of months and years, the partici- 
P£Uit's personality would have to be congruent with many aspects of 
the activity. Regardless of the wish for the physiological benefits 
a person who is uncomfortable being alone, craves excitement, or 
enjoys social interaction probably would not remain a jogger. 

As indicated by Berger and MacKenzie, two interrelated psycho- 
dynamic factors were working to ward off th ) woman jogger's anxiety. 
C^e factor was her obsessive-compulsive luo; t cteriological structure 
the other was her relationships with her fL.^i\ez and brother (p. 10) . 
Extreme obsessive-compulsive behavior is characterized by rigidity, 
preoccupation with detail, over reliance on intellectuality with a 
shrinking of affective capacity, and routine activity performed with 
the use of a schedule (Shapiro, 1965, pp. 23-53). 

David Shainberg, a psychologist who runs, also noted his obses- 
sive character, "As I run, I think about a problem. ...As I go 
over the details of how he did what he did £Uid how I am going to 
strike back in my way, I note a suspiciously obsessive character to 
my meanderings" (p. 1005). 

A variety of runners have reported the. interwoven needs for 
accomplishment, feelings of power and control (Looney, 1978; Robins, 
1978). Bob Anderson, editor and publisher of On the Run , reported 
that when he first began to jog, he was quite compulsive about it 
(1978). He lived to run; now that he had matured, he was less 
cortjpulsive in his jogging and runs to live. 

For some runners, participation in the activity is related to 
personal crises. Them seem to be running away. Tlie womam jogger in 
the case study first started to run during her pregnamcy and explain- 
ed that she was "anxious and afraid of becoming obese and shapeless" 
(p. 11). Upon the birth of her child, her anxiety abated and she 
stopped jogging for two years. She began to run again to contain 
anxiety related to her marital and professional problems. 

Bruce Dern, a 42 year old actor, participated extensively in 
running for 34 years and said in an interview, "I don't want to be 
too dramatic, but running may have saved my career, if not my life. 
It saved my sanity" (Libby, 1977, p. 19). He too experienced dif- 
ficulty in a marriage and decided on impulse to run — something he 
had not done since leaving college six years earlier. After running 
approximately two miles, he found that he could not step. "I 
averaged about 10 miles a day. ...I wasn't interested in speed or 
competition. I just wanted to run" (p. 29). 
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Anecdotal accounts of runners are endless. Rather than ^tt^^^ 
to relate even a portion of them it- =00— i J wacner than attempt 

cSiiert?ris~ 

that persons .t^acteriolSic^J stj^c^e " P^^erably augn>ent 
1?~F"^^ 

:s.;ed'SLut"' :r"jsme 1"^"." '^^"^ c^:tit!"i::d°"- 

observed «^ questi^ed "lUr •^-^""d distance, she 

a»<r,„ ^ questioned, I just won't know how far I have oone 

^Si^a ^"T "ith myself, I find that greatly'd^s: 

traoting. Why do I get caught up in this race with myself? cL t 
tolerate not knowing how far I-ve gone" (p 17)7 

as an^^ppo'^t^r^y^T-^L::: g;se!^'!il7^r? """"-I ' ^^'^ 

:^nst%°i! ti^rr; 

^ thiJ^klnTLd feeli% if ^Lon'f ' '""""'^ 

- - ^-rl^t^^n-r-an^^^^^^^^^ "^^^ " 

be enSed'to ! ! «>-intaining a running log should 

strength, and impact on the^r li^s ''''^ ^'^"^ 

swl^fn^!??^ maintenance has been successfully employed in college 
prSSliic^l^^nelits":^ e1er1iie'"Lr"tSl^^"4 ^'^' ^' '^^ 
'^:lT'c^°''' '° incor|o"t:1h sfca^'Si'^rin^' .^hei^ St^T 
r^Mof^Xs^l—^^^^^^ 

•xampS^ ^Ttt!^ """""f"? literature contained numerous anecdotal 

Traub, Note 3; Greist, Klein & Eischens MotP a\ ft\ 
in a wide spectrum of emotions ranging'from to' csta%"' ^2^""' 

^Ir^a il 1111'°': '° i"t-=P-tion as ^T^'to 

JiiS^? t^e'participa^t' "?.f? PsychodynLic 

rSnT-— ^^^^ 
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m 8lSle''fsm%L^ "^'^ i« documented 

in simple (SRT) and choice (CRT) reaction time, and other relatively 
alaple tasks requiring Information processing. Although aging re! 

cen' raf pJo'c^ss^'i"" V "'^"^^ ''''''' °' neura'l orgfn^:a^'^o^^ 
funcSn*^ TrL"f """T"^ " """^ ^"^"^'l peripheral 

n«n^ • "Snltlve tasks with a large psychomotor compo- 

: ?n J"'? "'"^i" " almost^unlversally 

SXsJcal T' f^"* individuals. Inasmuch as deterioration 
delaled vSh^rpr'?'"'''^ °' individuals has been successfully 

werclfe «„H ^ grams, an obvious Implication Is that 

^lltPd n! '=°ncomltant benefits might also postpone age- 

. related neuromuscular decrements. Several authorities In the area 
have suggested that cardiovascular status may be related to neu"! 
muscular speed. Whether It Is Independent of aging or Interacts 
SnJr?b'ute general fatlonaL Is that exercise 

dJtloi to L r circulation Integrity In ad- 

It has been proposed that the functional capacity of the neuro- 

rs:::j:uko':a''Ti975?'«'" t""'' "^-^-^ men gu 

svftp™ ^T».^°""?" untrained ones In terms of the nervous 

per oLn^' Ilth "^''^ Psychomotor 
hv nh^ ? ' ^1"'°"8'' seemingly a relatively easy one to determine 
fLnL« f T'""" °' psychomotor performance and cardlovas™ular 
to be s'o's'JlL T" correlating them, has not proven 

to be 80 simple. A major problem has been the difficulty In 

fltn«f"™ ^"^^ psychomotor trials and cardiovascular 

thP ' °" individuals. Another obvious obstacle Is 

8tudlP«^r^ T°T °^ necessary to conduct longitudinal 

studies of aging humans. The consequence of these difficulties Is 
18 «l«rJnHy fvallable Is from cross sectional studies and 

18 also Indirect ovldence. Cross sectional studies In aging have 

S^een'a^f d?ff' ' """5" °' "^"^^ "^^^ dlf fere'nt'te 

le^TctJve^lrJ n^"""^ """^ "^^^ contaminated by 

e88 Ln«h^ i.^' '^'^ ^ resultant from 

•h»' 7 contain an unknown proportion of subjects undergoing 

•he sudden deterioration that occurs Immediately before death 
n addition, the effects of differential Intrasubject variability 
nd the sex-by-age Interaction are unknown In these studies. 

^Jl ^3 /i" ^" inadequate number of dependent variable 

.rials administered. 

nvrhfr''^''^^^"' *"f°™«'i°n from several types of studies may be 
nythesleed to establish a plausible relationship between exercise, 
glng, and psychomotor performance. These studies may be generally 
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grouped as those in which a) the psychomotor performance of highly 
fit groups is compared to low fit groups, b) the psychomotor per- 
formance is compared in the same individuals before and after an 
exercise training program, and c) the psychomotor performance of 
cardiovascular d''3eased persons is analyzed. The results of each 
of these groups of studies will be reviewed and potential mechan- 
isms producing the relationship will be suggested. 

Psychoicotor Performance and Exercise . Significantly faster 
neuromuscular responses of highly conditioned individuals when 
compared to unconditioned individuals suggests a relationship 
between exercise and neuromuscular response speed. Certainly 
evidence that highly fit individuals are fast reactors and that 
cardiovascular training regimes and weight training programs de- 
crease response latency, (albeit by different mechanisms) provides 
a basis for predicting that persons who exercise might maintain 
neuromuscular response speed throughout the aging process. 

Several studies bear upon the relationship between RT and 
differential levels of fitness, unfortunately all suffer major flaws 
and inadequacies. Botwinick & Thompson (1968) for example represent 
a group of studies in which the RTs of athletes are shown to be 
faster than nonathletes. They assumed that athletes are more highly 
conditioned and therefore reaction time might be more related to the 
cardiovascular efficiency of these individuals than to age. At 
least eleven studies of athlete-nonathlete comparisons can be as- 
sembled and all report faster times on the first day of testing. 
They don*t support the fast-response-high-fitness relationship 
hypothesis very well however because the genetic profile of the 
athletes probably includes many speed factors that are more salient 
than the conditioning factor. Samples composed of athletes probably 
contain individuals who have become athletes because fast RT, among 
other variables, has been one of several factors contributing to 
their success as an athlete. 

A somewhat stronger case may be made by those studies where the 
highly conditioned groups were comprised of subjects who were not 
athletes. Several investigators have found an age x physical activi- 
ty interaction. In which a group of sedentary older men were sig- 
nificantly slower, than active old men and analogous young groups. 
Old running and racket sports groups were dramatically superior to 
the nonactive group of their age, and also significantly superior 
to the young nonactive group on both RT and MT, but not significantly 
different from each other. Another dimension of performance, vari- 
ability, was also examined. Substantial within-subject and within- 
group variability was not present in the two active groups, whereas 
the old inactive group displayed both of these characteristics that 
are so often cited as an age effect. Regular exercisers have also 
been shown to score higher on a mental decrement test. The rela- 
tionship between exercise groups and neuromuscular speed is not, 
however, unanimously supported. Botwinick & Storandt (1974) 
reported this relationship existed only for their young groups, not 
for the old groups. They directly refuted the relationship of 
exercise to RT, and contradicted Botwinick & Thompson (1968). All 
of these studies suffer from the assumption that individuals who 
claim to exercise for specified durations of time per week are in 
fact highly conditioned. Cardiovascular fitness was not directly 
measured. The Botwinick & Storandt (1974) study is the weakest in 
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ether psychomotor task decrements also seem to be associated 
with CVD and/or hypertension. Tapping speedy where one digit is 
tapped in one place as rapidly as possible was slower in hypertensive 
and CVD patients, and decreased more rapidly throughout the tapping 
trials than the peri'ormance of normals. Tapping speed has been 
used to reflect functional integrity of motor centers. In general, 
any task with a substantial psychomotor component, time limits, and 
complex nonverbal material is likely to produce poorer times for 
persons with hypertension. This psychomotor slowing has also been 
extended to persons predisposed to CVD, such as Type A personality 
individuals who had not yet been diagnosed as CVD patients. In 
many of these studies, perceptual activity, reaction latency, and 
movement speed are ambiguously defined and perhaps combined. Other 
factors such as state anxiety and instructional set vary from study 
to study, so that the specific focus of neuromuscular slowing is 
unclear. What seems evident, however. Is that cognitive decision 
making requiring rapid response execution is slower in CVD and 
hyper tense subjects. Even such cognitive functions as memory and 
intelligence have been reported to be more deteriorated in aging 
CVU and hypertense individuals than In normals. Individuals with 
excessive diastolic blood pressure declined more in ten years on 
their Weschler Adult Intelligence Scale score than those with lower 
or normal blood pressures. 

The CVD brain function relationship, when viewed in parallel 
with the observation that dramatic differences exist In individuals' 
patterns of decline, have led more than one student of the topic to 
suggest that neuromuscular responses may be more highly related to 
health than to age. 

Plausible Mechanisms Relating Exercise to Psychomotor Perfor- 
mance . The relationship between exercise and psychomotor efficiency 
has strong support, albeit indirect support, but what are the mechan- 
isms by which chronic exercise might postpone neuromuscular decline? 
Two areas which immediately present themselves are the supportive 
effect of exercise on cardiovascular integrity, and the beneficial 
effect that exercise might have on central nervdus system function. 

It is well known that exercise plays a substantial role in 
maintaining cardiovascular efficiency. A systematic exercise pro- 
gram cannot prevent genetically determined cardiac disease or 
essential hypertension, or atherosclerosis produced by dietary abuses, 
but it also is certainly not supportive of these conditions and is 
very beneficial In Che control of nonessential hypertension. 

Exercise may also contribute indirectly to reducing the accumu- 
lated effects of Increased blood pressure and higher serum lipid 
concentrations by contributing to weight control. To the extent 
that chronic exercise prevents or controls conditions leading to 
circulatory insufficiency it also assists in delaying the onset of 
psychomotor deterioration. Cerebral circulation, normally a remark- • 
ably sustained system throughout physical work and all manner of 
stresses, nevertheless begins to decline in the aging process and is 
targeted as a cause for age related brain deterioration. It is sug- 
gested that one of the reasons the substantia nigra and caudate 
nucleus (basal ganglia areas involved in the initiation of rapid 
movement) selectively degenerate earlier with aging is that these 
areas are highly vascularized. 

The effect that exercise has on central nervous system function 
Is not very well known and is In fact almost an unresearched area. 
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.Muscles have a trophic influence on the nerves that innervate them 
Jand upon other Immediate central connections, but the influence of 
muscular activity on higher nervous centers, such as the reticular 
activating system and the basal ganglia is largely unknown. Long ago 
an "overuse" principle of nerve cells was postulated in which cell 
aging is influenced to a large degree by the amount of activity in 
which the cell, is involved. Later studies have corroborated this by 
showing that the decline in transmitter synthesis and speed of 
muscular contraction that commonly occur in aging does not occur in 
the diaphragm muscle and in the respiratory muscles that contract 
aerobically and consistently throughout the lifetime. 

The effect that training has on transmitter substances is also 
unknown. Psychomotor performance is dependent upon efficient 
synaptic transmission in the mobilization of elaborate neuronal net- 
works in many areas of the brain. Movement initiation may be mediat- 
ed to a large degree by catecholamine systems, particularly the 
dopaminergic system; yet these systems are also the most vulnerable 
to aging. Continued synaptic activity (movement activity) may be 
necessary to ensure that the synapses involved in movement initiation 
a) release enough trans'.aitter substance, b) snythesize and store 
enough transmitter substance, c) provide enough binding sites at the 
postsynaptic terminals to facilitate transmission, and d) alter 
transmitter turnover rate. Acetylcholine concentration in the as- 
cending reticular system, cortex, and thalamic nuclei have been 
related to some aspects of arousal, which certainly influences psycho- 
motor performance. 

There has been much progress in recent years in relating be- 
havior to the amount and function of transmitter substances and their 
precursors. It Is probable that future research will reveal that 
adaptation effects of chronic exercise training include optimum 
levels and turnover rate of catecholamines, efficient functioning 
of monaminergic neurons, and an optimum balance between transmitter 
systems that regulate brain function. Moreover, these effects 
probably take on increasing importance with each decade of aging. 
As the evidence accumulates, exercise is becoming a strong candidate 
as a contributor to a general regulatory mechanism for high quality 
cognitive function. 
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A frequent finding is aging research is that later life is as- 
sociated with slow responding. This phenomenon is clearly evident 
in a ntimber of cross-sectional studies shoving a systematic decline 
in both the reaction to a stimulus and the subsequent movement. 
The net effect of this decline can be readily observed in the man- 
ner elderly execute their movements. Movements with fixed time 
limits for completion and/or high demands for processing of move- 
ment related Information require compensation for any slowing in 
Information processings decision making* or movement speed. This 
compensation can result In qualitative changes in the movement, 
and under certain circumstances and outright inability to perform 
the task successfully. 

The observation that declines in processing speed occur at 
both peripheral and central levels of the nervous system has lead 
Birren (1974) to conclude that aging results in a generalized de- 
crease in neural pace. A corollary to this position is that the 
more complex the behavior and the higher (and more complex and in- 
teractive) the level of the nervous system involved, the greater 
the slowness with age. While the age-reXated decrement is general- 
ly reported to be greater when the relative demands for central 
over peripheral processing are high, manipulation of central pro- 
ceasins load has produced equivoacl results. Furthermore, the gen- 
eral concept requires qualification to account for observations of 
Independence in the rate of decline and venerabllity to slowing 
evidenced in various levels of the nervous system. 

Age-related slotting in the peripheral nervous system has been 
well documented using a variety of techniques. Declines from early 
to late adulthood In the maximum conduction veloctiea have been 
observed to reach 30% for sensory and 15Z for motor nerves (LaFratta 
& Canestrari, 1968), If systemic, these changes In peripheral ner- 
ve function would provide an attractive explanation for some of the 
observed age differences in perceptual speed. Flickering light, 
for example, is regarded da continuous light at lower frequencies 
by older subjects (Critical Flicker Fusion Threshold) (Huntington 
& Slmonson, 1965), This suggests that the ifeural events may not 
be quick enough to allow discrimination of the series of events. 
Also, in tasks where the stimulus and movement complexity are low 
and the task is highly practiced, reaction times (RT) remain high- 
er for older subjects (Botwinick & Thompson, 1968), 

While it may be argued that these phenomena do not preclude a 
central effect, several studies provide more definitive evidence. 
According to Turvey (1973), in the monocular backward visual mask- 
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Ing paradigm used by Kline and Szafran (1975), the m«klng effect 
occurred at a peripheral level. In this study the critical inter- 
stimulus interval occurring between a stimulus and visual noise must 
be ionger for older subjects to perceive the stimulus. Under these 
conditions, e.R., monocular viewing and the energy of the visual 
noise > stimulus, masking occurs because the visual noise distorts 
or absorbs the stimulus before it reaches the central processor. 

In spite of the fact that age-related declines have been re- 
ported for maximal conduction velocities of peripheral nerves, 
Clarkson (1978) recently failed to find any age differences in pa- 
tellar reflex times. Additionally, as reported earlier the decline 
in maximum conduction velocity of sensory nerves is nearly 50% 
greater than that of motor nerves. These studies indicate that 

P^'^^P^®"^ nervous system there may he wide variation in 
vuinerbllity to aging and in the rate with which any age-related 
declines occur. 

The contemporary opinion (Birren, 1974) is that age differences 
in sequential motor skills are particularly evident at points with 
high information processing demands, a finding attributed to large 

central processing. As the ensuing discission 
will indicate, it is hard to deny the importance of age differences 
in central processing. However, when motor tasks require rapid 
and continuous processing of prop. ioceptive and extroceptive input, 
peripheral slowing may well play a significant role. 

In relative magnitude, by far the larger portion of age dif- 
ferences in reaction time can be attributed to slowing in the cen- 
tral decision mechanism. The fractionated simple RT data present- 
ed by Weiss (1965) indicates that differences in premotor time 
accounts for 7C - 80Z of the observed age difference. Additionally, 
estimates of age differences in nerve conduction velocity and spinal 
delays indicate they account for only a small fraction of premotor 
times. 

More direct evidence of age-related slowing in central pro-*, 
cessing comes from studies of dichop^'c backwards visual masking 
(Walsh, 1976). As a group older subjects require a 2^1 longer in- 
terstimulus interval than young adults. In this paradigm visual 
stimuli were presented to one eye and a mask of simi.lar figural 
characteristics was presented after a brief delay to the other eye. 
Masking In this situation occurs at a central location receiving 
feature specific input from both the right and left eyes (Turvev. 
1973). ^ ^' 

Several investigators have demonstrated an associat. bet- 
ween age-related slowing in central processing and changes in 
electro-cortical potentials such as CNV's and EEG alpha waves. 
Typically, when a warning signal is presented prior to the stim- 
ulus in reaction time tasks, a slow negative shift (CNV - contin- 
gent nega- ive variation) occurs in surface cortical potentials. 
It has been demonstrated that the amplitude of the CNV just prior 
to .he stimulus reflects the subjects anticipatory response or 
preparatory set. According to Loveless and Sanford (197A) older 
subjects fail to evidence this anticipatory set if the foreperiod 
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is long, a condition under which they perform poorly. 

Surwlllo (1963) has suggested that the tendency for older sub- 
jects to show lowered EEG alpha wave frequencies reflect? a decline 
In the basic tempo of the nervous system. In several studies he 
found correlations ranging from r-.72 to r*.81 between alpha half 
wave times and reaction times. More recently Woodruff (1972) de- 
monstrated that biofeedback techniques could reverse the drift to- 
wards lower frequencies of alpha waves In old subjects and that 
th/.s resulted In faster reaction times. While her correlation 
between response speed and alpha frequency was significant, the 
data suggest that most of the variance attributable to the relation- 
ship between age and reaction time Is unexplained by the change In 
alpha wave frequency £er se. Never-the-less It does show a linking 
of response speed with neural activity. 

Although theae Investigations leave little doubt that central 
procesclng time Increases with age, the nature of the decline re- 
Malns a point of contention. Evidence Is available supporting an 
accelerating decrement as decision uncertainty increases (Blrren 
& Botwlnlck, 1955). Other Investigators have failed to find any 
age differences In the slope of response latency by Information 
lead regression lines (Grossman & Szafran, 1956). 

In addition to the reaction time studies, central processing 
of Information has been Implicated in studies where movement pre- 
cision and thus error correction is required during the movement 
itself (Welford, 1968). Under these conditions, the movement times 
of older subjects are differentially increased. This phenomenon is 
attributed to an age-related increase in the time necessary to 
evaluate and act on information regarding movement accuracy rather 
than a decline in speed of movement per se (Tolin & Simon, 1968). 
Aa indicated earlier, age-related-fflowlng-lTi-peripheral mechanisms 
undoubtedly plays a role as well. 

While age differences in response speed have been vigorously 
studied, little attention has been given to the possibility that 
qualitative changes in cnetral processing mediate changes in the 
pattern or strategy underlying motor performance. It is suggested 
that evaluation of these mediators or performance changes may be 
impott&nt and that speed parameters may, in some case, merely be 
the consequence of these changes. 

Recently, Klapp (1975) has shown how young adults adapt to 
increases in movement precision or complexity. Increasing the 
precision demands of long movements results in longer movement 
latencies, apparently due to increased feedback control. In short 
precise movements which preclude the use of feedback, reaction times 
increase. Ostensibly, this reflects response selection or pro-, 
gramming prior to movement initiation. In contrast, Griew (1959) 
has observed longer reaction times as task complexity increased 
in his older subjects. In this case, it appears that the older 
subjects rely on increased preprogramming, possibly in compensation 
for a declining ability to use feedback control. 

Mulligan (1974) provides ainother example of where older 
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subjects appear to adopt a more preprogrammed strategy than their 
younger counterparts. In his study, the RT versus MT correlation 
for the control condition were essentially zero for both young and 
old groups. However, when retested In an alcohol Impaired condition 
the correlation for the older subjects, but not the young. Jumped 
to r«.64, Not colncldently, the Increase In RT was significantly 
greater In the older subjects In the experimental condition. Ac- 
cording to Laszlo and Llversey (1977) moderate to high correlations 
occur In conditions where the number of error corrections during the 
movement Is low. I.e., situations where a substantial amount of pre- 
programming has occurred during the RT phase. 

Age-related changes have been obaerved li; several parameters 
which may be associated with changes In movement planning. There 
appears to be a re-emmergence of primitive reflexes in the elderly 
which may reflect a decrease in cerebral inhibitory control (Paul- 
son & Gottlieb, 1968), The consequence of this, and the increased 
behavioral rigidity reported by Shale (1955), may well be related 
to a decline in adaptive control and the necessity to use compen* 
satory strategies. Additionally, in a somewhat related vein, aging 
has been associated with changes in two cognitive style dimension: 
reflectivity/impulsivity and field dependence/independence. As a 
group older . .iividuals tend to become more impulsive (Coyne, 
Uliitboume & Glenvich, 1978) and field dependent (Markus, 1971). 
la children and young adults these predispositions are associated 
^Ith inferior performance on tasks requiring adaptive control or 
increased reliance on preprogramming. 

Finally, it should be noted that frequently performed act- 
ivities appear to be less etfected by aging. While the evidence 
in this area is not overwhelming, it certainly warrants consider- 
ation. Murrell, Paursland & Forsaith (1962) have demonstrated that 
industrial workers who frequently perform rapid aimed movements, 
showed no decrement in performance with age. In contrast, com- 
parison of young and old with no related experience revealed the 
"typical" age effect. Spirudso and Clifford (1978) found the 
choice reaction times of old physically active-runners to be in- 
ferior to old physically actlve-racketsport participants. This 
suggests that specificity of function plftys and important role. 
Additional support of this point has been reported by Clarkson 
(1978) who failed to find any evidence of age-related declines in 
the stretch reflex ^latencies even though others demonstrated de- 
clines in peripheral nerve velocities. As she indicates, the 
frequent involuntary use of the reflexes in postural adjustments 
najr have contributed to the retention of speed in older subjects. 
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Phy§l6dl aetlVlt)^ !bf the aging population usually has 
been viewed as beneficial. This view is based on the concept 
that (1) physical activity results in positive adaptations within 
the organism, (2) aging results in decrements, and (3) aging and 
physical activity combined result in a lesser "rate of aging" 
(see Figure 1). 



Figure 1. Expected variation due to (a) physical 
[■^ activity, (b) aging, and (c) aging and training. 

The , biological adaptations resulting from aging-training 
depend upon the age-at-initiation of the training program. The 
details of the age-at-initiation of a training intervention program 
are currently the subject of extensive research. Hopefully, 
within the next ten years we will have sufficient data to une- 
quivocally answer this very important question. The illustration 
in Figure 2 indicates the general lifetime variation of specific 
physiological functions. 
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During the growth and 'development phase there is a general 
increase in function towards a maximum in early adulthood. Some- 
time thereafter there occurs what we have labeled a "Threshold 
Age" (Ediugton, et al., 1972) beyond which there occurs an age- 
related decline in function (Bafitis, 1977). This age related 
dcjcline is widespread and includes such measures as muscle 
strength, maximum oxygen uptake, brain weight and cellular 
enzyme concentraUons . Most of us are all too aware that body 
weight does not follow the rate as indicated in Figure 2. 

My purpose in this symposium is to discuss primarily the 
subcellular effects of aging and training in post threshold popula- 
tions end to indicate future areas of research direction. 

It is well documented (although net Gxtansively) in the 
literature that physical training is effective in altering various 
components of the body in the aged. Several early review arti- 
cles by Gore (1972), Astrand (1968), and Shock (1970) have listed 
aging-training effects in humans. Other review articles (Hodgson 
and Buskirk, 1978) and (Dehn and Bruce, 1972) indicate that 
while the maximum o.xygen uptake decreases with age (0.28-0.94 
mlAg/min/year) a training intervention program can be utilized 
to lessen this annual decrement. The large variation in reported 
decrements were derived due to the use of cross sectional studies 
versus longitudinal data. The longitudinal data usually result in 
higher decrements which is attributed to measuring the fall in an 
individual rather than assessing survivors. Dehn and Bruce 
(1972) indicated that sedentary men experience a threefold greater 
decline in oxygen uptake than do persons habitually participating 
in physical activily. 

Astrand (1968), Bottiger (1971), and Drinkwater, et al., 
(1975) indicate that the age related values for oxygen uptake 
show an increase up unUl age 20 and then a gradual decrease 
throughout the rest of the life span. All three of the papers 
include data points that could be schematically represented by 
the illustration in Figure 2. 

Shepherd and Cavanaugh (1978) reviewed the effects of 
training on the aging process and compared their sample of 
master athletes with other values in the literature. This study 
again points out the potential for aged individuals to increase 
their maximum levels of oxygen uptake capabilities. DeVries 
(19 71) devised a formula for indicatinn a minimal level of exer- 
cise necessary for cardiovascular adaptation in older men. in a 
later study Adams, and DeVries (1973) demonstrated that exercise 
training effects uould be achieved in aged women comparable to 
those effects in cider men and younger women. Studies by 
Terjung, et al., (1973) and Pollock, et al., (1976) demonstrated 




again that exercise training can be achieved in older men in terms 
of myocardial contractility (Terjung, et al.) and in maximum 
oxygen uptake (both groups of investigators) although the training 
intensities for the two studies were considerably different. It 
can be concluded from the above studies that exercise training 
can induce adaptations in aged populations; however, there re- 
mains a gradual age related decline. 

The effects of the aging myocardium and its response to 
exercise has been reviewed by Gerstenblith, et al., (1976). 
These authors especially review the decreased contractility 
associated with aging and exercise and attribute this to the de- 
cline of myofibrillar ATPase activity. The authors also illustrate 
that maximum heart rate, stroke volume, and related nwnfn 
differences are all lower. 

Tomanek (1970) observed that aging in rats was associated 
with a decrease in the concentration of capillaries while an 
exercise program Improved the capillary/fiber ratio. In his train- 
ed rats he found a bradycandia after 8 to 12 weeks of training. 
The author comments that the old animals were generally slower 
to adapt to the stress of the training than younger groups, how- 
ever, the old animals did eventually achieve a comparable 
(although slightly lower) level of training. 

Abu-Enreish, et al., (1977) recently demonstrated that 
Isolated heart preparations from older animals perform less 
cardiac work and utilize less oxygen and palmitate in relation 
to heart mass. The authors report that the tissue levels of total 
carnitine and long chain acylcamitine derivatives were greatly 
reduced in the older heart. These values are consistent with 
the data of Hansfond (1978). 

Meerson, et al., (1978) recenUy published an article on 
RNA and protein synthesis in the myocardium during hyperfunction 
and aging. The authors observed that physiological aging ana 
long term cardiac hyperfunction (produced by a co-arctation of 
the abdominal aorta) produced similar results: RNA concentrations 
decreased, the rates of RNA and protein synthesis decreased, 
and the rate of RNA degradation decreased. The authors conclud- 
ed that long term cardiac hyperfunction and hypertrophy speeds 
up the natural aging of the myocandium. These aging results are 
consistent with the myocardial results in our own laboratory 
(Stames, et al., 1978) but their results were achieved in six 
months via abdominal aorta constriction and it is unlikely that 
this type of surgical procedure is comparable to that observed 
through exercise training. 
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Studies by Kuta, et al., (1970) and Parizkova, et al., 
(1971) demonstrated that aging skeletal muscle can adapt to 
physical training, in the study by Kuta, et aU it was demon- 
strated that men in the 8th decade of life had muscle strength at 
least equal to Inactive men 10 years younger. Parizkova, et al. 
indicated that the number of capillaries per square millimeter in 
skeletal muscle was the same in young and old subjects while the 
number of muscle fibers per square millimeter was significantly 
higher in the old. These data Indicate that considerable muscle 
atrophy occurred in older subjects which would give higher 
capillary/fiber ratios in the younger subjects thus improving oxida- 
tive capacities. This study did not report any difference between 
trained and sedentary older men. The subjects in this study were 
over 70 years of age and the trained subjects had been participa- 
ting in sports activities for at least 45 years. The data are not 
too surprising considering that this was a cross sectional study 
and the sedentary men might easily have been genetically selected. 

In a study reported by Bloor, et al., (1970) it was reported 
that exercise (swimming) In aged rats elicited a catabolic response 
as there was an actual loss of body weight and organ weight and 
adrenal hypertrophy was present in this group. The heart weight 
In the aged-trained animals was 87% of the control value. The 
loss in weight was associated with a decreased number of myo- 
cardial fibers and decreased sarcoplasmic mass. Similar findings 
were reported by Tomanek (1972) in 22 month old animals that had 
been run on a motor-driven treadmill for a three month period. 
Heart weights in these animals were less than their aged matched 
controls as was hydroxyproline concentration. Both of the above 
studies did not correct for bodv weight which was significantly 
lower In their trained animals. This might account for the lower 
heart weights, in our studies (McCafferty and Edington, 19 74) 
we found heart weights were increai^ed in trained compared to pair 
fed controls (body weights equal). 

Suomlnen, et al., (1975,1977) indicated that in subjects 
aged 33 to 70 the trained persons had higher values of muscle 
malate dehydrognase, succinate dehydrognase, and prolyl hydrox- 
ylase activities. All of their subjects showed increased oxygen 
uptake values (approximately 10 to 15 percent) and increased 
enzymes within the skeletal muscles associated with aerobic 
metabolism. These studies also Indicated that connective tissue 
is stimulated by training in aged subjects similar to that observed 
in younger subjects. 

This review has demonstrated that training -Induced adapta- 
tions occur in aged humans and animals although the time course 
for the adaptation Is much slower. Regular habitual exercise 
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^^°t!f ag/ng! ^"'^"'"^ ""'^ °^ ^"""^1 decrement associated 

The primary emphasis in future research should be in the 
to aLp studies of various intensities of traiSng 

IT '"""^^ decrement, (2) methods of initiation of traS- 
ablv'Sir 3^^' H?'' rate-of-adaptation is consider^ 

tainabilit designed to determine the maximum 

tralnability of aged subjects, and (4) animal studies to assess 
the subcellular mechanisms associated with aging and training. 
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Bigger, Faster, Stronger — 
Power Weight Training 

nilip E. AJlsM 
L Jay Sllmttr 
Brig Slispard 
Brigham Young University 
Provo, Utah 84602 

In this presentation the members of the panel will 
attempt to do the following: 

1. Provide a background of terms used In strength 
t raining . 

2 . Trcvidc a brief review of the research concerning 
the use of machines to develop strength. 

3. Present a power weight training program that can 
be used to develop strength. 

For our presentation, strength will be defined as the 
ability to exert force. The key to developing strength 
thus becomes the change that a training program can bring 
about on the development of force. Force is the unit 
quantity which produces a unit acceleration. Force is the 
basis of all motion (Newton's first and second laws), and 
most spores are games of great motion by both players and 
equipment. 

Another aspect of movement is the concept of power. 
Power is defined in terms of the rate at v;hich energy can 
be released or is the rate of doing work. The formula for 
power is: force x distance. Distance divided by 

P°"" U^e 

time equals speed, and thus the two factors in power are 
force or strength and speed. In order to affect power, 
then, a training program must either affect strength or 
speed, or if possible, both of the factors at the same 
time. Of these two factors, it is much more difficult to 
bring about changes in speed than in strength. 

If strength is the ability to exert force, and force 
is a tendency to cause a mass to change motion, then the 
ability to develop or maintain velocity, that is, to ac- 
celerate or to maintain velocity against resistance, de- 
pends upon the strength available and the mass or weight 
of the object. Since the athlete is interested in deve- 
loping velocity quickly (acceleration) , then the rate at 
which strength can be utilized is of great importance in 
the development of power. If more work can be accomplished 
in a given time frame, then a person is more powerful. 
How many athletic contests are won or lost due to the 
amount of work done in the time allotted? 

Other terms that are used in strength training that 
will require definition in this presentation are: 

1. isometric contraction - muscle contraction with 
little or no move men t 

2. isotonic contraction - muscle contraction with 
movement 

3. repetition - one complete muscle contraction 

4. repetition maximum (RM) - the greatest amount of 




l'":? l'^^: 6"h.'' ' « repetitions. 

5. set - a given number of repetitions 

6. recovery period - rest period between sets 

caiiy move at only a constant pre-set rate of onoo^ 
a range of movement, once enough fnrrp! u ^ through 
to u enougn torce has been generated 

u ^^''^ repetition includes a concentric ar.^ 

w » ^ C p 11 o S e . ** 

.n^ Improvements in muscular endurance, motor ability 
and athletic abilities are associated with the indlv!du-,T = 
s^derir T''-- «'"ngth development ^ay bJ coi- 

sidered not only a basic physical fitness need, but is 
also fundamental to the total physical education program 
People are constantly looking for traini.,8 methods which' 
will be a more efficient mode of developing strength 

MACHINES AND THINGS 

The machines of the early 20th Century were designed 
in f^""<=i»l"8 -nore convenient or to offer resistance 
In positions where resistance could not be effectively 
achieved if the exerciser used free weiBht<= Th»r» u 
been some changes since then. These changes can gLerlLv 

n na%'u?r'"o'th%''''"f^"'''""^'= °' Vafiab^M:?":; ^e 
v^de rp!l\ 'yP«« °f machines were developed to pro- 

forL f ^" "1th one's ability to apply 

force at different positions in a range of motion. " 
n,=.n.,f ! -no^t well known of the isokinetic machines is 
manufactured by the Mini-Gym Corporation of Independence 
Missouri. The most successful piece of equipment they 
have developed is what they call their "Leaper." The 
bench °^ machine is $995 .00. Attachments for 

SAnn nn'^T.'?' Purchased for about 

$400.00. Their "power rack" is also well received. It 

be used h ' ?• Sr.ppler. 50 x HRFS. developed o 

modpr ^""^ $650.00. other popular 

models include their swim bench for about $500.00 the 

'"''"?^n°nn^''°-°°' ''''^ P"" CO St in g ' about 

E^ch ^ ^""^ Shoulder unit for $5^0.00. 

readout «1"iPP«<» "^th an electronic accumulative 

readout mechanism at a cost of $300.00 p.r station. 
l«nn^^r Corporation of New York, manufactures some 
isokinetic exercising equipment, however, their primary 
market has been in the areas of rehabilitation. When 
strong athletes started using their bench press and leg 
press stations for conditioning it was determined that the 
machines needed redesign. Those two stations have been 
out of production now for approximately three years— the 
latest revised date on availability is 1980. They are 




currently marketing an Orthotron A+ ($1900) and what they 
call a Cybex II at a total cost of $13,585,00. 

The most interesting characteristic of this device 
is that it produces a graphic printout of the torque devel- 
oped at any point in a range of motion. With this machine 
strength teats can be made on most movements of the ankle, 
knee, hip, shoulder, elbow, and wrist. 

Research comparing isokine t ical ly trained individuals 
to those trained on other systems generally produces data 
favoring the use of isokinetic devices. Perhaps the best 
known of these comparative experiments i-j that reported 
by Di:. Tom Pipes and Dr. Jack Wilmore (3). One of the most 
interesting strength training concepts is that of hi-speed 
isokinetic work. Studies on this training system support 
it as being Romewhat superior to others. Other meaningful 
studies on isokinetic resistance have been reported by 
Rosentswieg and Hinson (4), Shephard (5), and Staheli (7). 

Other isokinetic devices include Hydra- gym (the 13 
station unit sells for $3,895.00) and the Exergenie ($35.00). 

The Nautilus Equipment Company was the first commer- 
cial organization to strongly emphasize the theoretical 
bene fit cf variable resistance exercise. 

The unique feature of these machines are the variable 
shaped cams which provide the variable resistance. Their 
most expensive item is the compound leg machine at 
$3,465.00, perhaps the most popular machine, the pullover/ 
torso arm costs $3,245.00. Other machines include the leg 
curl ($985.00), Double chest ($2,985.00) and the Hip and 
Back ($1,945.00). Research comparing Nautilus and other 
training modalities does not support Nautilus' claim of a 
superior training system, Silvester (6), Stiggins (8), 
Alarotu (1) . 

Universal and Paramount also manufacture variable 
resistance units--each costs approximately $5,600.00 for 
a 10 station machine. Variable resistance is achieved 
through a design which causes the position of the resis- 
tance on a lever arm to change as an exercise movement 
proceeds . 

Research comparing Universal and Paramount variable 
resistance equipment generally shows that both systems 
facilitate strength change, but neither is superior to 
the other. One study conducted by Ariel (2) produced data 
showing Universalis DVR bench press station to be superior 
to free we i gh t s . 

For deconditioned people, strength can be increased 
by pushing or pulling on anything, if enough force is 
generated. However, this is probably not true for well 
conditioned athletes. What system of training is most 
effective for them? I have had the opportunity of 
associating with many very strong, capable athletes. With- 
out exception, they use a free weight program as the basis 
of their strength training. I have yet to meet a person 
I consider very strong who uses machines exclusively to 
maintain his strength. 



How To Write A Proper Prescription For Power Weight Training 

Power weight training with Olympic barbell sets is 
the best way both men and women athletes can develop 
physically. It is also an exciting and most progressive 
method of teaching physical education weight training 
classes at the high school or collegiate level. 

Power weight training is the utilization of very heavy 
weights in developing the most important muscle groups an 
athlete uses in competition. The foundation of strength 
and power is centered in the hips and legs. Power weight 
training develops the strength necessary to generate a 
greater summation of force in activities such as blocking, 
tackling, throwing, jumping, and running. 

Many exercises found in ordinary weight t rain in" are 
eliminated or certainly unde rs t ressed as "^to^ their 'impor- 
tance . The number of exercises is reduced to four so chat 
each one is most important. When ten or twelve exercises 
are employed with ten repetitions, it is virtually impos- 
sible to at tain the same physiological and psychological 
heights desired. 

A. Three day a week program: 



WEDNESDAY 
Dips 
Cleans 
Dead Lifts 



MONDAY 
Bench Press 1 
Squats 2 
Stiff Leg 3 
Dead Lifts 
B. Four day a week program: 

TUESDAY THURSDAY 
Dead Lift 1. Bench Press 
Cleans 2. Squats 
3. Dips 



MONDAY 

1 . Bench Press 1 

2. Squats 2 

3. Dips 



FRIDAY 
Bench Presf 
Squats 
Dips 



FRIDAY 
Stiff Leg 
Dead Lifts 
Cleans 



Basically 5 heavy sets of 1-5 reps on the squat and bench 
p ress . 

Basically 3 heavy sets of 1-5 reps on the cleans and dead 
lifts. 



H.S . 
Girls 

College 
Girls 

H.S. 
Boys PE 

College 
Mens PE 

H.S . 
Football lbs. 

College 400-500 
Football lbs. 



S q u a t 
1 to iv» 
X b.w. 

I'u to 2 
X b.w. 

I'fL 

X b.w. 

I'/i io 2 
X b.w. 

300-400 



STANDARDS'^ OF EXCELLENCE 



Bench 



Dead Lift 



Clean 



-A* CO 1 

X b.w. 


2 X 
b.w. 


to 1 
X b.w. 


1 CO 1/M 

X b.w. 


2 CO 2 V:. 
X b.w. 


1 to 1 
X b.w. 


1 '/H 

X b.w. 


2 v., 

X b.w. 


body weight 


l/i Co I'/i. 

X b.w. 


2'/., CO Th 
X b.w. 


1 to 1 /'/ 
X b.w. 


200-300 
lbs . 


400-500 
lbs. 


175-225 
lbs . 


300-400 
lbs . 


500-600 
lbs. 


225-300 
lbs. 



^Make some allowances for call people, 



EQUIPMENT NEEDED FOR ONE CLASS 



6 300- pound Olympic barbell sets 

bench presses ' 
2 squat s tandards 
6 weight lifting belts 
1 pound chalk 
6 45-pound plates 

Cost: 1979 prices about $2,500.00 
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Selected Student Characteristics and Learning From A 
Recreation Resource Management Gaming-Simulation 

OMlel L Dusiiii, Ph.o 
Oepartfflftrt of (teeraitioa 
8m Oiego State Univsreity 
San Olago, Calttonia 92182 



FROELQI 



Recent gandng-simulation research has indicated t.hat. the «ff-5_ 
f!^L?Lf°*^^^ teaching tools may be partially dependent '"on Oi'i^ 
r«^!S ? .^^^ students themselves. DeNike(l976), for exanple, 

°^ learning derived from the BOW AND ARROW 
HUHTING GAME and the CROSSING PLACE HUNTING GAME was related to spe- 

lu^ students' educational cognitive styles. Ihis 
CT^rTfVfSl?^*'^''^ °^ ^ ^"^^ the contention of 

. ^ researchers ought to concentrate on the identi- 

^n^ii"" ! relevant characteristics to find out what kinds of 

students benefit most from gandng-simulation. 

ch«.a^?!^l^°^^ ^L^^^ research was to conpare five other student 
Characteristics with the learning outcomes from QliAGMIBE, a recrea- 
tion resource management gandng-simulation, for posjible associa- 
S!^olS^^°*"^' <=haracteristics of sex, class landing, 
^ad^oirtt average, gandng-simulation experience, and educational 
orientations were conpared with students' cognitive and affective 
re^onses to QUAOORE for meaningful relationships. 

RESEARCH DESICai 

fvnm bindings r^orted here are interaction effects resulting 
from an experiment which investigated the inpact of self-role in- 
congruence on QUAOORE-s overall teaching effectiveness(Dustin, 
t JL.^^ ^'-^ experiment's main effects were not found to 

be statistically significant, the classification of the research 
subjects according to the aforementioned characteristics made it 
possible to look for other associations of inportance. It should 
be understood, therefore, that this part of the research did not 

! testing of a hypothesis. Rather, it was an exploratory 
effort that was designed to yield information which would be valu- 
aW.e for generating new research hypotheses. 

SAMPLE 

T^e scale of the study was intentionally small. Ihe samjle 
consisted of U undergraduate and graduate students majoring in 
recreation and park administration at the University of Minnesota 
lAo were enrolled in an upper division course entitled "Conserva- 
tion of Natural Resources." The small saqjle size made it possible 
to stay close to the data, a desirable feature of educational re- 
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Four instnunents were enployed in the research effort: the 
Student Orientations 3urvey(S0S), QUAGMffiE, an achievement test, 
and a game evaluation form. 

Vftiile a st\ident's sex, class standing, gradepoint average, and 
gandng-simulation e^q^erience were assessed without difficulty, edu- 
cational orientations were more cooplex to measure and therefore 
warrant some discussion. It seemed to the investigator that 
QUAGMIRE'S effectiveness for a particular student nd^t depend 
on that student's general attitudes about teaching approa(jies, 
classroom procedures, student involvement in the learning process, 
etc.. Consequently, a research tool was sought that would collect 
such information. The Student Orientations Survey(30S), developed 
by Barry Morstaln at the University of Delaware, was thou^t to be 
an appropriate instrument. The SOS yields a profile of . .stu- 
dents' general orientations toward various philosophies, purposes, 
and processes related to a college education. "(Morstain, 1976) 
Uie SOS consists of ten scales, two for each of the five dimen- 
sions of a college experience tapped by the inventory (Purpose, 
achievement — inquiry; Process, assignment learning — ixidependent 
study; Power, assessment — interaction; Peer Relations, affiliation 
— informal association; Public Position, affirmation — involvement). 
It is expected that students differ in their views and attitudes 
along these dimensions. (Morstain, 1976) The SOS scale scores, along 
with the other student characteristics, were conpared with the cog- 
nitive and affective responses to QUAQfliRE for meaningful relation- 
ships. Such conparisons, and a full description of the relevant 
SOS scales, are included in the analysis of the results. 

QUAGMIRE, the gaming- simulation employed in the research, was 
designed to assist in the analysis of the ''preservation versus use" 
issue as it has unfolded historically in relation to the management 
of the national parks of the United States. It is largely a role- 
playing exercise in which pressure groups representing conflicting 
points of view attenpt to persuade a managing authority to respond 
to certain national park management proposals in a manner that will 
further their own interests. Action revolves around issues of park 
V'Ce and development with simulated public hearings constituting the 
forum for game dialogue (Dustin, 1977). 

Cognitive and affectiv-i learning from QUAGMIRE were measured 
by an achievement test and game evaluation form, respectively. The 
achievement test focused on the concepts and relationships believed 
to be taught by the game. The game evaluation form was a composite 
of two existing instrument s((i'eenblat and Duke, 1975; Monroe, 1968) 
and it provided information concerning the students' feelings about 
QUAGMIRE as an educational tool. 

PROCEDURES 

Following the collection of background data, the research sub- 
jects were randomly divided into two groups. Then, depending on 
the treatment group to which they were assigned, they were given 
game roles that were either congruent or incongruent with their 
own attitudes about national park use and management. The students 
in each treatment group then played four rounds of QUAGMIRE with 
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correlate readings and a debriefing. FinaUy, upon conclusion of 
play, the achievement test and game evaluation form were adndrJ.3- 
tered. Havir^ collected this data, all of the information sought 
in the research was in hand. The next step was its analysis. 

ANALYSIS OF RESULTS 

As indicated previously, the experimental treatment effects 
were not found to be statistically significant. The concern then 
became the extent to which a^y of the selected student character- 
istics nd^t have been associated differentially with QUAOilRE's 
learning outcomes. The statistic used for this purpose was a 
Pearson product-moment correlation coefficient. Only those correla- 
tion coefficients obtained that indicated substantial relationships 
ir-V-.40; are discussed. Exceptions to this are those instances 
where a cluster of lesser associations describe a meanin^ul trend. 

With respect to the degrees of association between the student 
characteristics of sex, class standing, gradepoint average, and 
gandng-simulation experience and the cognitive and affective learn- 

outcomes, two marked associations were revealed. An interest 
in the gaming sessions was related inversely to female sex(r=i-./J.), 
as was enjoyment of the gaming sessions(r=^.30). The reason for 
this is not clear. Other researchers have pointed out that a 
gandng-simulation' s subject matter sinply may be oriented more 
toward the activities of one sex than the other(Fletcher, 1971). 
Whether this is the case with QUACMLRE remains a question to be 
aq>lored more fully in future investigations. A second pattern of 
interest is reflected by a cluster of correlations indicating a 
^eater interest in the gaming sessions(r=.35), more enjoyment of 
the gaming sessions(r=.26), and a stronger belief in having learned 
something from the gacdng 3ession3(r=.30) on the part of graduate 
students. Althou^ the correlation coefficients, individually, in- 
dicate only a sli^t relationship, their combined effect speaks 
positively for the future of QUACMDffi as a tool for graduate in- 
struction. 

With respect to the degrees of association between the stu- 
dents educational orientations and the cognitive and affective 
learning outcomes, five marked associations were revealed. First, 
an interest in the gaming sessions was positively related to the 
Assigrmient Learning scale(r=..40). This relationship may have resulted 
Assignment Learning, l^ie student who agrees with a 
hi^ proportion of the items on this scale reports 
that he learns best by meeting specific, clear-cut 
formal requirements. His mode of learning is linear, 
i.e., he likes to master specified blocks or units of 
knowledge sequentially. (Morstain, 1976) 

from QUAGKtRE's procedural format which is characterized by a series 
of rounds with recurring, clearly defined tasks and progressively 
more conplex issues. Second, an interest in the gaming sessions 
was positively correlated with the ATfUiation scale(r=.40). Such 
Affiliation. The student who prefers the manner of 
relating to peers 'Expressed in items on this scale 
enjoys belonging to organized groups. He appears 
to value the assurance of friendships such affilia- 
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tion provides. Fuirthennorey he stresses the Inn 
portance of maintaining strong institutional loyalty 
and 3tCTort.(Morstaini 1976) 

an association could be explained by QUACMRE's eophasis on group 
interaction and co<^eration to reach desired goals. The game's 
accounting system demands successful lobbying on the part of pres- 
sure groiqps to vdn. The organization and teanwork required to ac- 
conplish this may have, in turn, elicited feelings valued by those 
individuals scoring higher on the Affiliation scale. Third, an 
interest in the gandng sessions was related positively to the 
Inquiry 3cale(r=».47). This was the highest correlation coefficient 

liwiry . "Learning is its own reward, in essence, is 
the ejqiressed notivation of the student viho responds 
positively to most of the items on this scale. He con- 
curs with st«tftnv»nt.s whi rh <H-,r><^(<ci i-.ht^ 

the perceptions of relationships, and knowing how to 
learn. He expresses curiosity about mary things and 
appears to enjpy the satisfaction of inquiry whether 
or not it brings with it ai^y other reward. (Morstain, 1976) 

obtained and it suggested QUACMIiffi's attraction to students Uho 
valued an exploratory approach to learning. To a considerable ex- 
tent QUACWIRE has been designed to be an exercise for exploring 
various approaches to national park management. Participants are 
encouraged to test out different management strategies and to ero- 
plqy creative solutions to the problems posed. Such a learning 
environment would understandably be appealing to inquiry oriented 
students. Fouirt/h, an interest in the gaming sessions was negatively 
associated with responses to the Interaction scale(ra-.Z|2). Al- 

Interaction . An egalitarian attitude toward faculty 
members characterizes the student with a high score 
on this scale. The individual sees students as fully 
conpetent to share educational decisionmaking with 
faculty. In this connection he expresses the belief 
that students shoiold participate with faculty in plan- 
ning courses and academic programs. (Morstain, 1976) 

though the source of this relationship is not clear, it may be 
that students who professed an attitude of egalitarianism toward 
the learning process felt that participation in QUAGMIRE was a man- 
ipulative rather than a cooperative learning experience. Anecdotal 
reports from past runs of the game have indicated that there are 
students who hold this view. Their feelings seem to be that QUAOORE 
forces them through a series of predeterndned steps to reach pre- 
determined goals, all of which are under the control of the game 
operator. While this is not an altogether fair assessment of 
QUAGKERE, it may help explain the correlation coefficient reported 
here. Finally, there was a negative association between increased 
self-awareness and self-understanding and scores on the Informal 
Association scale(r»-.4l) . Students scoring high on the Informal 

Informal Association . Spontaneity marks the pattern of 
peer relationships expressed by the student who responds 
favorably to this cluster of items. He expresses little 
need for affiliation with organized groups or for partici- 
pation in formal, well-planned events. His association 
with fellow students also tends to be unstructured. (Morstain, 1976) 
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Aaaodatlon scale expressed little need for gro»jp affiliations and 
preferred unstructixred activities- It seems reasonable to expect 
thatsuch students would not have found QUACHLRE a conducive en- 
^onnent for acquiring insists about their own behavior since 
QlUCaCHE revolves around grotjp interaction and interrelationships 
In a structured setting. 



IMPLICATIONS 



The correlation coefficients reported here are inportant for 
three reasons. First, they tend to siqpport Fletcher '3(1971) con- 
tention that student related characteristics may have an inpact on 
th« teaching effectiveness of gandng-siiculation. In this research 
the characteristics of sex, class standing, and educational orien- 
taticms we^e found to be associated differentially with the affec- 
tive learning outcomes from CUACMTRE. a ^ftcr«*f•^/^« —source manage- 
nent gandng-siinulation. Second, the correlation coefficients in- 
dicate directions in which future research nd^t proceed. For 
exaaple, based on these findings, research can be recommended which 
^ detail the relationship between player sex 
and the teaching effectiveness of QUACWIHE, 2) ascertains more fully 
tee effectiveness of QUACMTRE as a teaching tool for graduate in- 
struction, and 3; exandnes ^stematically the effectiveness of 
Q^OORE for students lAo have markedly different educational orien- 
tations. Finally, the reported correlation coefficients simport the 
argument of those vho insist that devotees of gandng-aimulation must 
recognize what has already been learned about many other educational 
apiaroaches; namely, that gaming-simulation does not possess inherent 
qualities i^ch make it highly effective for all student 3(DeNike, 
i; 'V' ^"^er, it spears to be effective for particular types of 
students. The challenge for researchers remains in their identi- 
fication. 
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Land Managers' Perceptions of Risk Recreation 
in ttie Norttiem Rocicies 

St9wirt 0. Allen 
School of Forostry 
Univortlty of Morrtani 

While several researchers have studied the risk recreation phenoa- 
enon from the viewpoint of the participants, land managers' percep- 
tions of risk recreation have been little studied (but see Dunn and 
Gulbls, 1976). The Increasing popularity of participation In high risk 
activities has been veil documented (Meier, 1977). If the management 
problems created through risk recreation are Identified now, better 
recreation management programs may be developed before participation 
becomes even more widespread. 

The present study attempted to determine the frequency of parti- 
cipation In high risk recreation activities In the Northern Rocky 
Mountains, and to Identify how wlldland and forest managers perceive 
the prea^ence of such activities and the problems associated with them. 
The sample consisted of all U.S. Forest Service district rangers. 
National Park Service superintendents, and Bureau of Land Management 
area or district managers In Montana, Idaho and Wyoming. Of the 160 
questionnaires mailed, 123 were returned and 112 useable for a response 
rate of 70 percent. 

Using flve-*polnt ncales, the land managers rated the perceived 
risk, management difficulty and appropriateness given management ob- 
jectives for each of 23 recreation activities, and supplied the use 
level for each activity occurring on lands under their jurisdiction. 
For activities the managers had rated as risky or difficult to manage, 
they also Indicated the reasons underlying their ratings and any pro- 
posed or Implemented management steps to reduce the risk to partici- 
pants. The managers also rated a list of 11 potential problems con- 
fronting recreation managers, stated their views on search and rescue 
or evacuation Issues and provided demographic Information. - 

When combined with recreation, the term "risk" may be defined many 
ways. Including possible loss, uncertainty or the probabilities of 
various outcomes. In this study risk was defined as physical danger to 
participants. The oft-debated question of how to distinguish between 
high and low risk activities and what criteria to use In rating risk 
was passed on to our responents. By rating their perceptions of the 
risk Inherent In the activities, they developed a hierarchy of risk 
recreation activities, which then became the standard for further anal- 
yses. 

Results The 23 activities, their mean use levels and ratings of risk, 
appropriateness and management difficulty are shown In Table I, with 
the activities listed In descending order of risk. Hang gliding, sky- 
diving, rock climbing, kayaking and ski mountaineering received the 
highest ratings of risk. The hierarchy of activities may be clarified 
by seeing what factors were related to the ratings of risk, and then 
by studying the reasons underlying the managers' ratings. Perceived 
risk was unrelated, however, to the manager's age, education, years 
of management experience and size of area. 




TC did seen possible chac percepclons of risk could be related Co 
the use level of an accivicy. This was che case among high risk activi- 
ties such as rock climbing, ski mountaineering, dire biking and snow- 
mobiling, where che risk was raced as higher by managers of areas chac 
experienced higher use levels. On che ocher hand, low risk accivicies 
received uniform racings of risk across all use levels. Experience in 
managing high risk accivicies may make managers more aware of che acc- 
ual risks involved, leading Co a clearer (and higher) judgemenc of risk, 
alchough no such causal relacionship was idencified empirically. 

The managers' reasons for racing risk as high also revealed dif- 
ferences in Che percepcion of high and low risk accivicies. Terrain 
Hazards (including rugged Cerrain, rough or fasc wacer, curbulenc cur- 
rents, hidden or buried obstacles and avalanches) were ciced mosC fre- 
quencly as facCors conCribucing Co risk, followed by User Inexperience, 
Human FacCors, Weather, Equipmenc and Human Error. Among high perceived 
risk accivicies. Human Error (geCCing lose, carelessness, recklessness, 
speeding, overconf idence and disregard for aafecy) was seldom mencion- 
ed as a facCor leading co risk. For low risk accivicies, however. Human 
Error conscicuced up Co 50 percenc of che reasons why managers rated 
an accivicy as risky. 

The managers may have assumed chac parcicipanCs in high risk acci- 
vicies were qualified Co parcicipace, And "hat risks scemir.ed from more 
objeccive hazards such as cerrain or weather. If so, che managers dis- 
counced che human elemenC In risk recreation accivicies, which Chey 
viewed as risky regardless of che parcicipanc. While Inexperience was 
ciced more frequencly chan Human Error as a facCor relaced Co risk, che 
proportion did noC differ beCween high and low risk aclivicies. 

By viewing che mandgemc" ^.cens chac had been proposed or enacced 
CO reduce the perceA"-" ;;. '^o parcicipanCs. ipBighl gained ir?o 
Che percepcions of l*-.-^.- rvr^st ca.;&s, the managers cook no sceps Co 
reduce risks Co che p/i" u i^':inf:s , even in high perceived risk accivicies. 
There were no difference:; in eicher Che absoluce numbers or cypes of 
managemenc sCeps enacted beCween high snd low risk accivicies. Regis- 
tracion and User Cer C if icat ion were proposed more frequen^:!;-, however, 
for high risk than low risk accivicies. Signing, Tmprovi-.ig Services or 
Facillcies, Educat ion/lnformac ion. Personal Concact wici. Users and Area 
Closure/Designacion headed che lisC of steps proposed co reduce risk. 
Area Closure/Designacion was che scep mosC often taken Co reduce risk. 
Chough, and User Cercificacion was also highly represenced as based on 
its proporcion in che lisC of proposed sCeps. When managers accually 
implemenc actions to reduce risk, they tend to be more restrictive. 

Now that the perceptions of and reactions to risk recreation have 
been Illuminated, let us see if high risk activities were rated as more 
difficult to manage or as less appropriate than low risk activities. 

As shown in Table t, che managemenc difficulcies associaCed wich 
high risk spores numbered no more Chan chose creaced by low risk accivi- 
ties. The accivicies mosc difficulc Co manage included chose utilizing 
motorized modes of cravel and huncing, which had che highesc mean use 
level of che 23 accivicies. The specific difficulcies faced mosC ofcen 




Included enforcement, resource damage and lack of control. Factors 
other than perceived risk probably play a greater role in perception 
of management difficulty of an activity, although hang gliding and 
skydiving were rated as relatively difficult ^o manage. 

Table I also reveals that the list of activities rated as inap- 
propriate was dominated by high perceived risk and motorized forms of 
recreation. The distribution was highly skewed, for many activities 
were viewed as inappropriate. Why were high risk activities also rated 
as inappropriate? It is possible that the managers, and many other people 
as well, have not given much consideration to risk recreation, and 
especially not to hang gliding and skydiving. Their ratings may reflect 
a basic bias against such "bizarre" forms of recreation. If so, risk re-- 
creation participants may have to legitimize their sports in the eyes of 
the land managers; perhaps this will come with increased contact. There 
may be more specific reasons why high risk activities were viewed as 
inappropriate, but it should be remembered that inappropr lateness was un- 
related to either management difficulty or reasons for high ratings of 
risk. 

Observation of Table I immediately reveals the extremely low use 
levels of many high risk activities. This was reflected by the managers' 
ratings of potential problems in recreation management; the Increase in 
Risk Recreation Activities was rated next to last cf 11 problems. Mean 
use levels for some activities should be interpreted cautiously. For 
example, an area which contains a ski facility within its boundaries will 
have a very h/gh use level of downhill skiing, while an area which does 
not will have a use level of zero. 

It has already been shown that the use level of a high perceived 
risk activity may influence the rating of risk. Perhaps the use level 
•nteracts with management difficulty and/or appropriateness as well. It 
•ay thereful be useful to see how these four variables interact across 
;he 23 activities. 

The resulting typology of activities (Table II) not only further 
sheds light on the value of the risk variable, but contains implications 
for recreation management. None of the activities rated as high risk were 
viewed as both appropriate and easy to manage. The element of perceived 
risk may therefore be related to a manager's global perception of recrea- 
tion activities. It was also found that water skiing, rock climbing, sky- 
diving, hang gliding and caving were all rated as high risk, inappropriate 
and difficult to manage; all, however, exhibited low use levels. If use 
increases in these activities, as It undoubtedly will, monumental pro- 
blems may result. Managers would be well advised to closely monitor use 
levels in these five activities. Recreation participants should also keep 
this mind, for if use in high risk activities increases, perhaps the land 
managers would actually implement their proposed restrictions to reduce 
risk to the participants. 

Finally, the managers offerred their views on emergency medical treat' 
ment, search and rescue and evacuation, all of which are usually assoc- 
iated with high risk activities. The managers were somewhat divided on 
who should be responsible for such operations (my agency, another agency. 
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ever, felt chat the recreacionisc should oav fnr .tt i P^"«"'> how- 
such missions TK» I snouia pay for the costs incurred on 

range of view; Sn.r^'^'n 'T?"'' °" ^^""^ contained a wide 
PaaL in' hi'gT;isT:cU:?;ies: ^^^^^^'^^^^ ""^^'^V Cowards partici- 

I?\<«''„^^""f .""T ""^ responsibility and proceed 

rea^y! ''"'^ 'he tab al- 

diM^n'^""^"'"/^"'' t° ''^P^"'' 'he agency whenever con- 

""favorable, when the recreationists know the 
agency will pay for evacuation. Recreationists with th s 
dependence enter the backcountry with less mental, physical 
and material preparation. H»/»i-i-«ii. 

They come at their ovm risk... 

Some managers say it depends on the situation: 

To a growing number, the risk Is part of the experience. 

^ould rh/ ^^r'^ facilities are at fault 

snouid the agency pay. 

If the search and rescue mission is because of negligence on 
the part of the recreationist. he or she should pay If it is 
bearL°'cos?/'"^''°- ^""""^^"^ cL'agLi'to^ 

Yet another group of managers felt responsible for recreation parti- 
cipants, even if they were taking chancer: recreation parti- 

equipment and wages. We should be 
available to help them in an emergency. 

™f^M?/^ ^" emergency, all public agencies have a re- 
sponsibility to assist in whatever capacity possible. How- 
in milnL^ ^""' ""^^^a-^ily P'^-'Per for them to expend funds 
in maintaining rescue teams just for these contingencies. 

f io"n'activ! tii""'' """"S^"' Judgements of the risk inherent in recrea- 
tion activities appears to be one of several variables Drediccinrrhli, 

ir^TilTnLr' ■"^"^^^T''"^ ^^^""""^ recre'l^iormL^'e^ ^ o!'^ 
blems. The findings reveal, however, that one may not infer such man- 
agement reactions based on perceived risk alone. 

n»»H ^"'"'^%'^«^«a"h is needed to determine why some managers feel a 

risks whit :teos"""Jr'%'^ ^'^'^ recreltlon^l 

Ivene^s ?s mpfr ^""'^^^ reducing risk (and how this effect- 
steps StudleToliid -creationists' feelings towards these 
steps, studies of land areas where use levels in risk recreation acti- 

^Lrl y^^^ ^^^^ ""^y "^"^^ P"P^" la"d -nanagers to face use 
increases on lands under their Jurisdiction. 8 '° race use 
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problems creaced by participation m risK recreation, biseman U^/b; 
stated, "Physicians are going to see an Increasing number of injuries 
from hang gliding and we might as ie^iv^. about this new sport so 

that we can cooperate In mlnlmlzlnc tiie risk In what is Inevitably a 
high-risk leisure activity," His goal seems remarkably aiimllar to that 
of the land managers who have taken management steps to reduce the 
risk In some forms of recreation, and points out the value of a mulul- 
disciplinary approach to the study of risk recreation. Land managers, 
doctors and professionals In a number of other fields should be able 
to pool their knowledge and methodologies to better understand the 
growing interest In and results from participation In risk recreation 
ac t Ivl t ics. 



TABLE I Manager Ratings of Selected Recrejitlon Activities 







Appropr la- 


Mgmt, 


Use 


Activity 


Rlsk^ 


teness^ 


Difficulty-* 


Level^ 


Hang gliding 


65 


69 


2A 


37 


Skyd Iving 


5A 


75 


2A 


A 


Rock climbing 


50 


37 


lA 


21A 


Kayaking 


A3 


A3 


13 


1A6 


Ski mountaineering 


A3 


30 


17 


169 


Caving 


33 


50 


20 


lOA 


Canoeing 


31 


35 


11 


A89 


Snowmob I l Ing 


28 


10 


38 


6708 


Dirt biking 


27 


A6 


69 


2267 


Water skiing 


26 


52 


25 


32A 


Downhill skiing 


2A 


A5 


lA 


10818 


Winter camping 


20 


17 


11 


2A2 


Scuba diving 


19 


62 


19 


lA 


Rafting 


17 


38 


16 


1177 


Cross-country skiing 


lA 


9 


lA 


1601 


Swimming 


13 


2A 


13 


1809 


Off-road driving 


13 


50 


75 


3739 


Motorboating 


13 


AO 


19 


229A 


Bicyc 1 Ing 


lA 


AA 


A 


A35 


Hunting 


7 


A 


33 


28028 


Horseback riding 


6 


7 


11 


3A16 


Backpacking 


5 


10 


13 


859A 


Fishing 


0 


A 


13 


25A85 



1. Percent rating risk as high or very high 

2. Percent rating appropriateness as low or very low 

3. Percent rating management difficulty as high or very high 
A. Use level In visitor days from 9/77 to 9/78 




TABLE H 

Risk 
High 



Four-Variable Typology of Selected Recreation i»xtivities 



Activities In Cate y ^ory 



Inapp * 


Dif f , 


Use 


High 


High 


High 


High 


High 


Low 


High 


Low 


Low 


High 


Low 


High 


Low 


Hl^h 


High 


Low 


High 


Low 


Low 


Low 


High 


Low 


Low 


Low 


Low 


Low 


Low 


Low 


Low 


High 


Low 


High 


High 


Low 


High 


Low 


High 


Low 


Low 


High 


Low 


High 


High 


High 


Low 


High 


High 


High 



Hlfh "^8" "^8" Dirt biking 

High High High Low W3,er skUn'g. .ock clln>blng. caving 

Hlffh Hlah T . ^^"^ gliding, skydiving 

Hlfh H^fh , ^" Canoeing, kayaking ^ 

H<lh , "ig'' Snowmoblllnj. 

mil I"'' Ski mountaineering 

«lgh Low Low High None ^ 

High Low Low Low None 

\Z Winter camping 



Low LOW High High Hunting 

Low Low High Low None 

, " High Low High None 

Hi u^^'t Scuba diving 



(3»M|4 AdJ^ 

Backpacking, horseback riding, swim- 
ming, fishing. Cross-country skllne 
Huntlno * 



Off-road driving, motorboatlng, rafting 



REFERENCES 

"""l976;'u; S-f''" ^'^^ -volution. Park^J^Recreat^ 

"^'ruiiMinf'!' recreation: F.xploratlon and ^.p n..^^„„e p^per 



75 



Outdoor Recreation and Special Populations 
In the State of Utah 

Taylor Ellis. PH.D. 
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Special populations. Including those people who 
are subject to a variety of handicapping conditions 
such as blindness, deafness;, mental retardation, 
physically handicapped and aged, are presently receiv- 
ing Increased attention because they belong to a seg- 
ment of society that has had some of Its basic rights 
denied. One basic right that Is often denied those 
Included In special copulations Is the right to par- 
ticipate In outdoor recreation. Recently, this right 
has been reaffirmed by congress through the following 
acts: Public Law 88-29, The Organic Act; Public Law 
90-i48, The Architectural Act; and Public Law 93-112, 
The Rehabilitation Act. As a result of these acts, 
the Heritage Conservation and Recreation Service,^ 
(HCRS), which provides matching funds for local out- 
door recreation facilities, has identified its great- 
est task as "providing adequate (recreational) oppor- 
tunities for people with special needs, particularly 
the handicapped and the aging." (Delaporte, 1978, 
p. 2.) In addition, HCRS is "requiring all states to 
develop an action plan to meet the recreation needs 
of the handicapped as an element of the Statewide 
Comprehensive Outdoor Recreation Plan." (Parks and 
Recreation, 1977, p. 5^-) It is in an attempt to ful- 
fill this requirement of Utah's Statewide Comprehen- 
sive Outdoor Recveation Plan (SCORP) that this research 
was undertaken. 

This study of special populations and outdoor 
recreation was designed to locate, identify and classi- 
fy, within the State of Utah, the various special 
population sub-groups and to identify their recrea- 
tional needs, their reasons for not participating, and 
ways of increasing p.irticipation in outdoor recrea- 
tion activities. 

Within the State of Utah, figures for handicapped 
children and the elderly population are readily ob- 
tainable. Through school board data, it was found 
that 17.28? of the school aged children were consider- 
ed handicapped. In addition, a second category of 
severity, self-contained, was identified. The self- 
contained populatJ.on included those students whose 
handicap is severe enough to require separate classes 
from the normal population for at least one-half of 
their school day. The self-contained population was 
found to be 7.55? cf the special population and 1.3? 
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of the school aged population. The elderly population 
was identified through the State Department of SocJa? 

Stat1°of Utah''"?^^''' f '''' Population o? tJe 

nr interesting to note that 70.9!? 

of the elderly and 72.93 of the school-aged special 
population live in four of Utah's twenty-nine coun- 
ties referred to as the Wasatch Front. 

hiP ^n nhf'^i'" ^S!"^""^ population figures are impossi- 

Therefore, based on the U.S. census 
data, this population was estimated at m.57% of the 
adult population. Because the exact data was not avail- 
able it was also assumed that the majority of this 
population lives along the Wasatch Front since this is 
where the majority of Utah's population is found 

The data collection method used was a mailed ques- 
tionnaire. This method was chosen due to the large 
sample size and area to be covered. The questionnaire 

n^n,,';?^"^^^'^? ^^^'"^"^"S existing research and in' 
consultation with state and regional HCRS officials 
In this way it was determined what data was pertinent 
to state and regional needs. After the questionnaire 
was developed, it was taken to a reading speciautt 
who wrote it In sixth grade language for ease of under- 
standing by the sample population. The final step in 
validating the instrument was accomplished by sub- 
mitting copies of the questionnaire to members of the 

I^d°e:alSa°?iJn"'°"^ '° '^^'^ ^--fs 

When attempting to identify special population 
members an unforseen problem arose. Due to the Pri- 
vacy of Information Act. the researchers were denied 
access to files or records containing the names Sf 
handicapped individuals within the state. This neces- 
of flf^h fH"*" ^? dif-f-erent agencies within the Statf 
of Utah and asking them to mail the questionnaires. In 
further compliance with the Privacy of Information Act 
no names of the sample members were available, so the 
agencies were supplied stuffed and stamped envelopes 
The agencies then placed the names of the state's 
5pn^MsT?h ^°P"1^"°" °" the envelopes and mailed them. 
Because the names were not accessible, no follow-uD 
letter was possible. uxxuw up 

= ».=».p'^'^i reliance upon the various agencies within the 
T^f ^P^h ? '^^^"^'^-^ different sampling techniques 
The techniques used were the result of agency attitude 
^"^"'"r,,'^he Children's population was^ample5"ased 
h?nH f J= population only. The reasons be- 

hind this decision were two fold: 1) It was a popula- 
it^ ."^t ^^""itely handicapped. Therefore, the 

likelihood that the children's parents would become 
upset due to the term handicapped, was reduced; 
2) Since their disability was more severe, it was 
reasoned that if facilities were provided that they 
could use, then p-opTe with a less severe handicap, 
could also use tne facilities. The sample drawn from 
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this population was established as follows. In any 
one district all qualifying individuals, up to a max- 
imum of 30 > were sent questionnaires. The adult popu- 
lation had a history of poor response. Therefore, 
since the agency was statewide, all individuals current- 
ly on the roster were surveyed. The elderly population 
was sampled through the use of statistical methods. In 
samples for both the elderly and children, the agency 
was instructed to 'elect at random those receiving the 
questionnaries . The sample sizes for each of the three 
populations were as follows: Children - 726; Adult - 
3,060; and Elderly - 399. The total sample size was 
4,185. Response rate to the questionnaire was as fol- 
lows: Children - l5-3%j Adult - 23-3%; and Elderly - 
30,5%. This resulted in an overall response rate of 
22.7%. Under the conditions of the survey and the 
characteristics of the population studied, the response 
rate was quite good. 

Data regarding the respondents were as follows: 
21% were under the age of 19; 62,6^ were between the 
ages of 20 and 59; lS% were over 60; 58. were male; 
68.5^ lived along the Wasatch Front; 50.?^ lived in a 
househola having two adults; 51.8^ of the households 
also consisted of one or two children; 51*^% spent 
seven or more hours per day outside the home; and 51«1/S 
spent less than one hour per day in outdoor recreational 
activities . 

When asked to identify those physical factors out- 
side the home which were considered a very serious pro- 
blem, the following were identified in order of rank: 
1) Transportation; 2) Boat docks and piers; 3) Toilets; 
^) Spectator areas and trails. It should be noted that 
the order was somewhat changed when the question was, 
"What do you consider a problem when outside your home?" 
The results in order of rank are as follows: 1) Spec- 
tator areas; 2) Games areas; 3) Camping areas; 4) Trails 
and 5 ) Transportation . 

When the sample population was asked to identify 
the recreational area or facility used most, the follow- 
ing were identified in order: 1) Camping sites; 2) Pic- 
nicing areas; 3) Swimming pools; 4) Spectator areas, 
and hiking trails. This closely resembled the list of 
activities identified as those they would like to par- 
ticipate in . 

When asked to Identify what they felt was necessary 
to improve outdoor recreation for the handicapped, 
"public awareness of the handicap's specific problems" 
was ranked first, followed by "more outdoor recreation 
programs for the handicapped." 

The reasons for not participating in outdoor re- 
creation were: "Costs too much," followed by "Too 
busy." It is interesting to note that only 21.% of 
the respondents were "not interested" in outdoor re- 
creation. 
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teristics. The elderly Su?at?on ^"^f^^^^l^g charac- 
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elderly ^ated game areas secSnS H'a ve^r^^f'^' ''^^ 
blem. ^^uim as a very serious pro- 
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tion areas. This nan ho " ^° outdoor recrea- 

means or through pro™ tha!"''^'''?'' '^^°"eh public 
2) Another major nled ^peaJs to"h^L'^^"^P°^<=ation; 
flcation Of thr followinS flcint^P, ''^^"""^'^^^^^ -"^dl- 
Plers; camping areas- snLf ah ^ri " " docks and 

and game areaf . "^?^e^e%'ix SeHitie"! ' l 
the major problem areas- qiThoHf appeared to be 
awareness campaign to Prt. J'^^^'^evelopment of a public 
'») The esta^ishme-if of n^n^ general population; 
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fare concept associated wihhr,!^ eliminate the wel- 
levelopment of areas for J.^hdn "'^ 6) The 

areas for outdoor recreation in and 




around concentrations of the elderly, especially walking 
trails, ranked second in activities the elderly would 
like to participate in; 7) Once the facilities are devel- 
oped in areas of concentration for the elderly, pro- 
grams must be started to encourage participation; 8) 
Areas that are In a natural state need to be developed 
to allow access to handicapped individuals only. These 
areas should try as much as possible to simulate wilder- 
ness areas. 
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I. Introduction 



Changes In the manner in which everyday social life is 
carried out have been at the center of concern for recreation- 
ists since the inception of the so-called recreation movement. 
Richard Kaapp (1972) has portrayed the circumstances under 
which th« recreation movement emerged In the United States 
during the latter half of the 19th century. One of its earli- 
cot concerns was the consequences of urban residential patterns 
for the well-being of those who found themselves present there- 
in. Although the Initial concern was for the well-being of 
children, the continuing thrust of the population shifts during 
the last 75 years has broadened our concern to include all mem- 
bers of the society regardless of the individual's place in 
the life cycle. Recreationists sensed, long before contemporary 
emphases arose, that concentrations of human population altered 

, the ways in which many aspects of everyday life unfolded, in- 
cluding recreational opportunities. Many of our programs and 
delivery systems for recreational services have been and are 
continuing to be developed based upon these accepted observn- 
tions. Yet today some of these broadly accepted truisms about 
the necessary relationships existing between human population 
density and certain forms of human behavior appear increasingly 
less tenable. In this paper, we examine the relationship be- ' 
tween residential density and recreational participation among 

a national sample of adults. 



II. Literature Review 



In a recent issue of the Journal Environment and Behavior 
Klrmeyer (1978) reviewed the existing knowledge concerning ur- 
ban density and various forms of so-called social pathology. 
The overall conclusion was that there is little sound research 
available to support the often heard shibboleth necessarily 
connecting density of human population and pathology. Eirly 
findings linking density with pathological behavior in animal 
populations are being questioned (Fischer, et al. 1975^. Ap- 
parently what has been thought true for some animal poptlatlons 
Is not readily supportable for human populations. Among the 
studies Klrmeyer reported were several concerned with in- 
dwelling denslny and its effects upon socializing in the homii. 
Since the home is one important locus for many forms of recre- 
ational behavior we were particularly interested in these 
studies, 

Mitchell (1971) reported that high in-dwelling density may 
decrease socializing in the home as a result of less frequent 
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entertaining of friends. Eoyand (1974) reported a similar find- 
ing among roommates. Thus, many roommates in the same dwelling 
tends to reduce socializing. In short, these studies suggest 
that dwelling places where there are a large number of persons 
for the number of rooms available have reduced desirability as 
a locus for socializing and thus for recreational behavior which 
might ordinarily occur there. 

Baldassare (1975) added another dimension to our understand- 
ing of the relationship between density and socializing by exam- 
ining areal as contrasted to in-dwelltns density. High areal 
density was found to be associated with less acquaintanceship 
with neighbors but not related to socializing out of the neigh- 
borhood. Apparently in densely populated areas one is less 
often acquainted with neighbors but this does not result in 
greater socialirilng contacts out ot 'the neighborhood in any com- 
pensatory fashion. 

The implications of these selected findings (from studies 
of density and human behavior) for an examination of recreation 
behavior would appear as follows: 

1. High in-dwelling density appears to reduce socializing 
in the home hence reducing its likelihood as a locus 
for recreation. Assuming recreation behavior is a 
constant, it would seem likely therefore that high 
in-dwelling density would be associated with partici- 
pation occuring in locations other than the home. 

2. Whereas high in-dwelling density would appear to "push" 
recreational participation out of the home (into the 
streets, so to speak), high areal density reduces 
knowledge of one's neighbors. Since one usually par- 
ticipates in recreational activities with others pre- 
viously known to one, this suggests that neighbors 

are not those from whom recreation partners are drawn. 
Accordingly, since high areal density was not found 
to be related tc socializing out of the neighborhood, 
it would appear that high areal density (unless com- 
bined with high in-dwelling density) would not have 
a significant impact upon the home as a locus for 
recreation behavior. This would seem to suggest that 
area! density may prove a somewhat limited indicator 
for recreational planning and programing at the com- 
munity level. 

Unfortunately the data at hand do not permit a direct test 
of the relationship between areal density and recreational par- 
ticipation, but we can examine the relationship between in- 
dwelling density and recreational behavior in an attempt to 
assess its consequences for home located recreation which xn 
turn has Implications for non-home recreation. The research 
hypotliesis cast in the null format is: 

There is no difference in recreational participation among 
adults residing in high-density and low-density dwellings. 

Procedure 

Participation in fifteen recreational/leisure activities 
among a national probability sample of 6AA adults was examined. 
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Respondents were asked to indicate the number of times they had 
participated in each activity during the month immediately pre- 
ceding the date of the interview. From this information we 
created two measures of participation. One measures how exten- 
sive the participation was among the wdults san^iled (i.e. how 
■any participated). The second measures how intensive the par- 
ticipation was among the adults sampled (i.e. how many times did 
participation take place). Extensity was measured nominally. 
Intensity was measured ordinally: low (1-2 times); me'iium (3-7 
1:..°'' ^® times). Earlier research hr^ suggested 

that these two aspects of participation are related differently 
to a variety of independent variables (Cheek, 1978). Thus there 
are two dependent variables measuring recreational participation 

The independent variable is in-dwelling density. This was 
measured in a widely used and standardized manner (Rapoport 
1975). For each household che respondent indicated the nunier 
oi persons residing therein and the total nunfcer of rooms not 
Including bathrooms. The index of in-dwelling density was cal- 
culated by dividing the nunber of persons by the number of rooms 
to obtain a ratio of the nunber of persons per room. The array 
of these calculated indices were divided at the mean. Those 
values less than the mean were designated low-in-dwelling den- 
sities while those equal to and above the mean were considered 
nigh in-dwelling densities. 

Chl-square tests of independence were calculated for each 
of the fifteen activities for both measures of participation by 
in-dwelling density, rhe significance level of O.l was chosen 
to define the zone of rejection. 

Results 

The results found with respect to in-dwelling density and 
extensity of participation are shown in the following summary 
table. ^ 



Recreational Activity Listed by Related In-Dwelling 
Density Condition. 

High Densltv* • t .qv Density* No Relationship 

1. going to movies I. going to theater I. dining out 

2. window shopping or concerts 2. arts & crafts 

3. picnicking 2. gardening activities 

4. attending indoor 3. participation in 3. hunting or fishing 
sporting events club activities 4. reading for pleasure 

5. driving for 5. aiding horseback 
pleasure 

S. watching tele- 
vision 

7. using off-road 
recreational 
vehicles 

2 

* x values significant beyond O.l 

hferall, a significant relationship existed between in-dwelling 
lenslt/ and participation for ten of the fifteen activities 
ixamined. In other words, a sigxiif leant relationship existed 



for about 66 percent of the activities. Interestingly the re- 
lationship was not the same for all activities. For seven ac- 
tivities, the high in-dwelling density cell accounted for the 
relationship. For example, adults residing in high in-dwelling 
densities were eignif icantly more likely to participate in 
going to movies than adults residing in low in-dwelling densi- 
ties. Among three activities, it was the low in-dwelling den- 
sity cell which was responsible for the relationship being pres- 
ent. There was no significant relationship between in-dwelling 
density and the remaining five activities. Of the fifteen ac- 
tivities examined perhaps only three (watching television, en- 
gaging in craft activities, and reading for pleasure) are most 
likely to occur in the home. Only one of these activities had 
a statistically significant relationship to in-dwelling, density. 
From these activities alone, it is difficult to make a convinc- 
ing argument about the acceptance or rejection of the hypothesis 
derived frcm the density literature. What does seem apparent 
is the presence of empirical relationships between in-dwelling 
densities and the extensiveness of adult participation among 
selected recreational/leisure activities. 

Consid-sring the second aspect of participation, intensity, 
th':rc: wca only one statistically significant relationship found 
w\m:, .'-liwelling density. Lov^ in-dwelling density households 
Mnrd t'o :iid to dine out more intensively than high in-dwelling 
denal'y households. Apparently among these 15 activities in- 
dwelliiig denoity does have consequences for whether adults do or 
do not participate, but *^as no significant Influence upon the 
Intensiveuess of their participation. 

Conclusions and Implications 

These results are descriptive. Their importance lies in the 
identification of empirical relationships between participatic:* 
in recreatioaal /leisure activities among adults as related to in- 
dwelling densities. Based upon these observations we may begin 
to have confidence that our professional concerns about density 
and recreational behavior are grounded upon more that mere tradi- 
tion or astute professional Judgement. In an age of empiricisa 
where we seem destined to justify all of our programniatic efforts, 
these findings are encouraging. But we believe they are more 
rJian that alone. 

These results suggest that the relationship between in- 
dwelling density and recreational behavior is more complex than 
perhaps we have thought. Different activities related to dif- 
ferent empirical conditions of in-dwelling density including 
some where no relationship appears present. This suggesccs that 
in-dwelling density may be a much more versatile index for recre- 
ational planning and programing than it has been traditionally 
considered. More than a condition necessary for certain forms 
of recreational behavior to occur or not occur, it appears to be 
a variable with multiple effects upon a variety of activities 
and aspects of participation among adults. We believe the dif- 
ference in the results between extensity and intensity of par- 
ticipatibn is especially suggestive for recreational delivery 
system planning. 

Although we are encouraged by these preliminary results, we 
would be unwise not to recognize their limitations. Perhaps the 
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ao8t aevcre limitation is the narrowneas of the range of recrea- 
tional activities examined. Clearly replications of these find- 
ings using other recreational activities is desirable. The well- 
Icnovn limitations of any single study goea without additional 
comment. For aone, another level of significance may generate 
greater cy>it<'1 dence in the stability of the empirical results. 
We bcUevw howev/ that the stage of development at which our 
field preaon::ly v.^;jda requires the greatest possible attention 
to the identification of enqiirical relationships wherever pres- 
ent. For example, given the results in this study we may begin 
to ask if there are certain charactcriatics conmonly shared among 
the activities examined which differentially relate to the condi- 
tion of low and high in-dwelUng density. Future reaearch will 
hopefully, -not only replicate these findings, but expand our un- 
derstandings of why we have obtained these particular results. 
For only through cumulative results will our knowledge base expand. 
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This ptper Is an abridged and slnpUr Terslon of a lengthier 
essax iifal<^ will ultlaately be published elsevhere.'- I mention the 
longer ^^ssay here merely to enphaslee the ccsijlexlty of the subject 
and ltd reputation for being elusive. Though no longer considered 
A prise oatdi by any scans » kinesthetic Imagery was pursued for 
some jrears lis the first half of this century by some notable peo- 
ple i one of the ranking psychologists of the turn of the century f 
E. B. Tltdiener» steadied the subject and concluded that, •'kines- 
thetic Images are extr«:ely difficult to distinguish from kines- 
thetic sensations ."2 By 19^0 when the philosopher Sartre had pub- 
lished The Psychology of Imagination , the situation or verdict had 
not ar::reclsbly changed. Tradclng a kinesthetic im^^e proved to 
be as negatively productive by the I9^0's as It was jO or ^ years 
earlleri confusion seemed to be the accepted descriptive term for 
kinesthetic experiences uhloh ostenclbly Involved kinesthetic Im- 
agery » thm' Utter being oonsi^ently ooAfooad^d ¥lth:pmitttl«ii« 

In view of such a reputation, one night ask quite legitimate- 
ly whether a kinesthetic image is analogous to an abominable snow- 
man. Perhaps all the fuss has been over something which does not 
exist and never has existed— a wholly hypothetical entity. In an- 
swer, one might counter that because of a strong bias toward lan- 
guagef we are simply hesitant to confer reality on something which 
though perceived, does not have a name or the name of which is 
merely a generality. What do we perceive kinesthetics lly, for ex- 
amp leT The best we can come up with is a ••pull,'* a ••heaviness ,•• 
and the like. The ••wfaat^* of our kinesthetic perceptions lacks 
precision, color, and variety so fa^ as language is concerned. As 
we grow into a verbal Ijr or iwnted world, perhaps we proportionately 
outgrow an awareness of things whldi, in our everyday ll»,^s, we 
oannut easily t^lk about. Now if kinesthetic perceptions are so 
easily disposable, kinesthetic Images must be equally so. 

There are other begul laments besides language which might be 
pointed to as clouding the reality of kinesthetic imagery. James 
Joyce wrote of the ••ineluctable modality of the vislble.^^ Though 
it resounds Ur less mellifluous ly, one might with substantial in- 
sight speak in contrast of the ••eluctable modality of the kines- 
thetic,** not only in terms of perception. of eourse, but in terms 
of imagination as well. WhlU visual Images suffuse our everyday 
lives— when we hear the doorbell ring and wonder for a ot-jment who 
it might be, for Instance, or when we are getting directions or 
writing to a friend, or when we are asked to remember a certain 
number or think in geometrical terms — kinesthetic images, in con- 
trast, appear not only hard to come by but difficult to describe. 
Visual experiences come in shapes and lines, that is, in the form 
of definitive objects i they have h cortain describable form— enor- 
mous, rounded. Jagged, contracted, ball-^aped, triangular, verti- 
cal, columnar, pointed, or wfaat<»ver, and in whatever combinations. 
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parson would b# sarprlted to find that there were no kinesthetic 
apparencies, that is, that the l«a(?e aotoally lacked any attri- 
butes ifhl<di might qoalify It as kinesthetic* 

The second exaaple points up how kinesthetic imagery mi^t be 
confused not with visual lasgery but with kinesthetic perception* 
If one would ask a dancer or a teadier of dance to recall a kines- 
thetic lasge or to create a kinesthetic isage on the spot, and if 
one asked either person to say, after the experience, whether 
there were any actual aoveaents going on while they experienced 
the laage, the person might answer either •'yes,*' •'no,*' or ""I'm not 
sure.** If the person answered •'yes,'' there is a problem in that 
perceptions are getting mixed up with images* In effect, how does 
one tell the difference between an Image and a perception? If the 
person answered •'no,** and you say, •'But I saw your bead moving and 
there was a sll^t movement in your fingers, the person mi^t go 
beck to thd experience and discover that indeed, he or she was 
moving, or the person ml^t find that he or she was unsure of 
whether actual movement was taking place or not* If the person 
answered "I'm not sure," we are left in the air as to the posslbU 
difference between kinesthetic Imagery and kinesthetic perceptions, 
the same as we were if the person agreed that, yes, in fact, he or 
she did have perceptions in the course of imagining. In sua, 
there is confusion times about whether one la kinesthetics I ly 
perceiving or kinesthetics lly imaprining. How is such a situation 
possible? Surely one can tell whether or not one's body la per- 
ceptually or Imaginatively present— or can oneT If one can, then 
what is the differentiating feature(s) which separates a perceptu- 
ally felt presence from an Imaginatively felt one? 

5y going back ^o the experience without preconceived ideas as 
to what is Involved or what we will experience, wa come to under- 
stand how a kinesthetic image appears and ultimately gain some in- 
sight into why H is easily confused with kinesthetic perceptions 
or visual Imagery. We also gain some insight into why a kinesthe- 
tic image is at times as elusive as s neutrino and Indeed at times 
seems descriptively akin to a neutrino. Since it has no defini- 
tive spatial form, the object of a kinenthetlc Image might also at 
times be describe as o disembodied spin* Accordingly, the ques- 
tion, how can something which has no mass be turning?, is a ques- 
tion which might be rsked of a movement image as well as a neutrino* 

What else, then, does an experiential analysis reveal other 
than that a kinesthetic image la a non-definitive spatial form? It 
reveals that such an image may appear la one of four ways. In 
three of these ways, one imagines oneself as different in some way 
from the way one now actually Isi as bei:*?^ in a different position 
from the one in which one now Isi ss feeiL.ng different strains, 
pressures, tensions, or heavinesses from those one now actually 
fee Is I or as moving rather than static* We see then that it is a 
question of either imagined pooltlonfl, imagined tc:i:ilons, or imag- 
ined movement* The fourth way in which s kinesthetic image might 
appear Involves no disparity between how or where one is in actu- 
ality, and how or wher«» is Imaginatively! one is not different 
in some way from tht sciual way one now is, but one realizes that 
way imaginatively as % kinesthetic form* 

Mow without gDlng into the analytical detail which would ; -o- 
vlde the background for the statement, let me simply say that in 
order that any of these images appear, the actual kinesthetic body 
must not be present* My lived felt body must somehow be trans- 
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0Ml«S If I « to render It laafflnctlvtly. If mj mr^iMts It oon- 
Bxamd in aotiuL »tr«lii«, tenslonsp or mormmnt9, thon I c*nnot b« 
la»gln«tlToly oogagodi «y attontlon la on poreoptiuL, oot Immglwi- 
tly «ppar#aoiM. The problM, of coarse » la hov can I be absent 
fro« BjaeLfT Rut another way, hov can I exlat aa a oon-apatUllted 
presenoe to nyaetfT jfot that an Isage la non-apatlal bat that the 
•patlallty of ay lived body mat be aoaehow preaapted in klneathe- 
tlo laagery. 

ifiavers to theae questlona emerged In the coarae of the analyw 
Eaaentlally, It was dlaoorered that to hare a kinesthetic In- 
««• Is to lose one^s bodily bouodariea. One can transoeod the per- 
oeptnal world of the felt llred body only insofar as one loses a- 
wareness of lAere one begins and ends^ so to speak. Only where 
there are oo beginnings and eodlogs In a spatial sense, where ther© 
are no definitive spatial fons, Is It possible to font a kinesthe- 
tic laage. Aaorahous entitles and a loss of boundarlea are differ- 
ent aides of the saae coin. It is in and through then that we dif- 
ferentiate between iaagery and perception as between visual and 
kineathetlc laas^ery* 



of attention, I might axpori^nce concurrently a kinesthetic Inaffe 
and kinesthetic perceptions i "Diffused attention" is alalUr to 
imat is called "full retinal vision," whldi in turn is opposed to 
foveal vision," the former being an experience in which the eyea 
are not precisely foeussed upon any one thing in particular! the 
latter being an experience in whldi the eyes converge upon a aln- 
gle object. In full retinal vision, the world is spread out such 
that awareness expands i otherwise marginal items exist on par with 
everything else in the visual JTleld. There is, in fact, no long- 
er peripheral vlsioni my vision enconpasses ererything it aees a- 
qually. Thua we find a possible expUnatory compliment to our de- 
soriptlve studyi given that one thing doea not assiaae greater ex- 
periential importance than any other » we may understand why it is 
people might have difficulty separating out the image frc^ the per- 
ception aa they reflect oack upon an experience. On the other 
hand, we might note that, if one trlea to focus the eyes on a vis- 
ual laage while having the experience, for example, the image di?:- 
app<«rs. In other words, if we try to use rv^-ceptual techniques 
on images to graap them more precisely or to track thaei down, the 
image accedea by disappearing. 

Insofar aa the first three kinds of imagea involve the crea- 
tion of a body which la different from the body «s it now is, per- 
oeptuail Intertwinlngs may occiu*i we accomodate the image with some 
form of movMent somewhere in our body. There may indeed be "ten- 
tative ttiovaaents," aa Waahbum dubbed them. But Waahbum was not 
sufficiently engaged in the practice of her profeaslon to discover 
xWther that thjse tentative movanenta are varied and may be taken 
up by diverse parte of the body. Often they occur in parte not 
actually engaged in the image as when, imagining myself frowning, 
I reel a alight conatrlctlon or tightness in my chest. Frequentily 
too, th^ may Involve a change in breathing. In experlencea of 
kinesthetic .^saigeiy where ay body is in sone way different from 

Jf*^ often a peculiar and spcntanaoua shift 

In breathing which brings my breath in acme kind of oonfionance 
iflth the lffl4ge. If I try to realise the image without the change 
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In brsathlrw:, I cannot succeed In forming the laage. 

There Is a ceartaln aatlafactlon In the fact of thla possible 
intertwining of perceotlon «nd laeglnatloni the lived body Is ell 
of a piece. One can perhaps aost easily and readily appreciate 
this integrity by laa^ining oneself in the act of swinging an ax 
to chop down a tree or of swinging a bat hard and horizontally at 
an on-coming baseball at the same time that one actively, that is, 
actually Inhales. The lAage does not worki the Imaginary swing is 
truncated or comes to nauf^t. Although one might want to separate 
out the perceptual from the lmaglnary» experience does not always 
yield, and if it is a question not of imagery in general but kin- 
esthetic Imagery in particular, we may be sure that it is a ques- 
tion of the lived body. It is only when researchers on imagery 
approach the subject as a purely mental act or when they build in- 
to their analysis a strict Cartesian dualism of mind and body, that 
they are able to uuhold their distinction between perception and 
imagination as separate mental acts or as separate modes of con- 
sciousness and skip over kinesthetic Imagery as merely "feeling 
in the mind's muscle,'*^ for example. (As dancers clearly know, 
the mind is a muscle, it does not have one.) A kinesthetic Image 
is, on the contrary, a complex of possibilities, each of iAich 
needs to be described and all of which need to be essentially un- 
derstood. This understanding may well lead us to find in the 
lived body the source of all imaging. As Merleau-Ponty wrote in 
his Last working notes before he died? "Understand the imaginary 
sphere through the Imaginary sphere of the body."^ A challenge 
and perhaps a task for the future. 
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In chis paper, I would like co i; scrace a way of exploring 
movement in an empiri-r^l phenonenological nanner. The particular 
phenomenon I will use is that of two dancers moving together in an 
improvisational dance. The method and findings I will^present are 

Lev'i" 1978) '7'^ ^'"'^ Psycholo3ica/inte"est 
aevl. 1978). Before getting into the method and findings I uill 
sketch out What I mean by a phenomenolojical approach to movement 
and why. as a psychologist. I felt compelled to take it 
The Phenomenological App roach 

Phenomenology began as a method of philosoohical inquiry at 
the turn of the century. It has developed into a smalLbut growlne 

^^Btand M "''^^'^ Phenomenolol sts ' 

understand this as a response to the "crisis of our times." This 

as natural f , f ^^'^^^ ^^^^^^^ the inability of science conceived 
as natural science, to solve critical life problems. The natural 
sciences have contributed to the problems of the day by no^ akiL 
up and including the question of human values nor weighing the 
meaning of existence in their quest for knowledge. The social 
sciences, having borrowed the methods of natural science to 
legitimate their existence, have contributed to this crisis by 
not finding hoped for solutions. The phenomenological movement 
has sought to reformulate the social sciences as human sciences 
to approach critical life problems and the experiences of every- 
day life as they.are lived, in the quest for knowledge that is 
useful in helping us to understand the situation in which we 
find ourselves. 

Natural science has approached persons as objects of inquiry 
as if they were no different from the things of the world. 
Excluded by this approach is the sen- of persons as the source and 
creators of. scientific inquiry; that is, the subjective side of 
persons. This has resulted in our having a distorted view of 
ourselves, one which excludes our sense of ourselves as agents In 
the world, as meaning-givers, as bearers of values, as the ones for 
whom Che facts we collect about ourselves are meaningful. 
Phenomenology seeks to develop rigorous and systematic methods that 
will include our subjectivity even when we are the oblects of 
study (Ciorgi, 1970). *^ 

From a phenomenological perspective, our sense of ourselves 
as subjects and as objects ar« not mutually exclusive categories 
as natural science leads us to believe, but two ways we experience 
ourselves in the world with others. Phenomenology asks us to take 
our experience seriously. This means approaching experience not 
as the by-product of a neuro-physioloi;ical chain of events trigoered 
by random interactions in the physico-chemical world, but as the 
fundamental ground of our >nowledge. Ex;jerience Is not merely 
something that happens to us; it is intentional. This means, among 
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other things, chat experience always refers beyond itself to a 
situation; our experience is situated. The experience of being- 
in-a-situation, for a person, is structured by temporal, spatial, 
and social horizons of that experience. These horizons are 
contexts of meaning. A study of lived experience, therefore, is 
the means by which we can understand other people and what things 
mean to chem. 

As a phenoraenological psychologist, I am committed to exploring 
human experience as it is lived everyday. I recognize that a 
person is an experiencing being, whose consciousness of his 
relating to a particular situation gives meaning to this experience. 
When I say that experience is situated I also imply that experience 
is embodied. It is through his body that a person is tied to 
situations, to others, and ultimately to the world. The lived - 
body (Merleau-Ponty, 1962), conceived phenoraeno logica I ly , is not the 
psysiological organism that natural science studies. It is an 
agent body, the body experienced by the person who acts in and 
with that body. 

Movements of the body, then, are imbued with consciousness. 
Appvoaching human movement as a physical formation, i.i.*., con- 
sidering it to be determined by natural forces outside of one's 
experience, as natural science would like us to believe, is, thus, 
secondary to an understanding of movement as intentional. When 
I say thaL movement is intentional I do not mean that a person is 
reflectively aware of, or knows in advance every move he makes. 
On the contrary, his moving is often preref lectlve . A person is 
not aware of all the meanings his movements may convey to others. 

A study of movements as they are lived implies an inquiry 
into the meaning of movements. Taken as intentional formations, 
movements express the relationship of a person to his world, Co 
others, and even to himself. They are visible tracings of his 
experience. As a phenomenolog ical psychologist, I want to under- 
stand what a person intends (conscious or otherwise) through hi 
moving, what it refers to, what it traces out. When I understand 
the Intentional structure of a person's movements I learn what it 
means for him to be in the particular situation or relationship 
in which he f inds himse If. 

An Hmpirical PhenomenoioRical Study of Movement 

I will now Illustrate the method and findings of my empirical 
phenomenological study of movement. The phenomenon I used was 
"moving together in improviaat ional dance." This phenomenon refe'-s 
to those moments in an improvisational situation where dancers 
appear to move together in a fluid, cohesive manner as if dancing 
an unwritten choreography. Because of the limitations of space, 
I can describe the method In only the briefest form and will omit 
entirely the steps involved in the phenomenological analysis. For 
those of you who might become intrigued with empirical phenomeno- 
logical methods, T refer you to the worl'T of Ciorgi, Fischer, 
Murray (1975); Colaizzi (L973); Keen (H75); and Levi (1978). 

After I groupeil four dance students into two couples, I asked 
each couple to Improvise a dance together to a musical soundtrack. 
The soundtrack was made up of five short segments of different 



kinds of cuslc These were jazz, environmental sounds, tribal 
drums, classical, and elercronlc. 

vldeo^n» "^^ videotaped. Initially. I looked at each 

^nf!^^ J sequences where the dancers were moving well 

together. My criterion for identifying moments when the Sance s 
appeared to be oovlng w.ll together was when I saw their gestures 
gestures wM t ■ T ' ^ coherence of 

hesltint' 2t f% ' '^"'"'^ '"'^ background of. for example. 
Hesitant, awkward. fu.,^i-.ng movements. 

^ reduced-the videotapes to ten short episodes (five for 
each couple representing each of the musical situations) in which 
the couples gestures appeared to cohere. In this way. I could 
study moving together In the Improvlsational dancing of two 
different couples across the same five musical situations. 

next. I Interviewed each dancer separately while watchinc the 

ZlTiTjl.'T''^ ^^"'"^ ^'"^ - deL'brth^ir 

nohprp T °f/he sequences where their gestures appeared to 
that l"c protocols to the videotapes so 

Tthin T """^r T"^ T'""' partners- experiences 

within the sane episodes of the dance. 

analvzer.^i'' ^"e dancers' experience I described and 

^n^^^ >i^^<^"^^i- relating of each couple as they moved 

together through each of the indentified episodes. Thusri 
access to the phenomenon of moving together was twofold I 
toLthpr dancers. _ descriptions of their experience of moving 
together, getting an "Internal" viewpoint anchored In concrete 

per ep Ll ""1''= ' descriptions of m own 

perceptual experience, representing an "external" viewpoint of the 
Phenomenon as It appeared to me in each of the episodes, 
to eJ^n.t f Ph^"°"'^"°l°5lcal frame of reference, was 

™vln» to. ^ " movements, in this case. 

moving together, as a ^rfjole.as a way of access to Its principle of 

organization or Intentionality. principle or 

Empirical Flndln f-g 

In o.Tll' k"? ^° '""^^^ limitations. I can present my findings 
ll f^-hion. The dancers described moving together 

as just being ourselves together", more like a blossoming forth 
of gestures rather than as a ser'es of manipulated linear responses. 
Hnn.Jo ° " f "^^'^ ""^ °^ '^'"^^'^ gestural relating. 

^uMe^r m""'"?'"'' conscious egos In order tn become "body- 

to each ^962). m a sense lending their bodies 

to each other and allowing themselves to be taken by the pre- 

beEie'en the^H?"""'' °/ ™^ "^^"""y relationship 

between the dancers, during these moments when they were moving 

Poiiv ?Q^«r ^""^"^ '"prized as "Intercorporeal" (Merleau- 

U^hrl^ :t I ° «"°"''"lly as Interpersonal. This hlgh- 

pe«on1l ^% '"^^ •■"'^'^ '° Incorporate conflicting 

personal Intentions In fluid sequences of spontaneous gestures 

«?«M f " " ""P^" '""^ expressing a complex 

relationship layered with meaning. Thoup.h the bodily feel of the 
movements was described similarly by the dance partners, they 
often ascribed divergent person-; meanings to those shared 
experiences. Moving together was not a simple union of self and 




other, but a highly variegated oneness. Relating at an intcr- 
corporeal level, dancers moved preref lectively, i.e., they didn't 
think out their or their partner's movenents, nor screened 
their feelings. 

host of this and more was vislbis from an observer';? stance 
as my analysis of the descriptions of ny perceptual experience 
revealed. T .'ound that each couple had a basically invariant, 
affectively *.extured, temporal configuration of gestures whose 
intercorpore^ily generated intentionality expressed ch^ personal 
and tnnef persor.ai ueaning ot the couple's relationship. I will 
illustrate how this structure was concretely lived ov.t by de- 
scribing the styl*: of each couples dancing. The style is that 
which remains the sane in the variations of movin,^ together each 
episode presents . 

Couple A's (.Davia, a ."nnle, and Mary, a female) gestures 
cohered to ne another vhen they began to move in up, out, in, 
and down directions, changing levels and creating lines of force 
that were directed along diagonal axes. The affective texture 
of their spiralling, intertwining movements was often sensual 
and erotic, though it ranged from beiiip, tender and caring to 
being lyrical and romantic. Their courting relationship was 
visible in this intertwining of bodies, the stretching of limbs 
along diagonal axes, and the undulations in Che couple's turns 
created by the w?, out, in, and down conf iRuracion of gestures. 

In terms of their interpersonal significance, David's outward 
and upward gestures often appeared as invitations for Mary to come 
out of her introspective shell, visible in her sometimes downward 
and inwardly directed postures whicii, at times, seemed Co express 
disappointment. In this way, she was often brought out of her 
shell and lifted into the celebration of the dance. David's 
dominant expansive gestures were temptered by Mary's less powerful 
downward and inward directed gestures which created intimate 
spaces. It was as if Mary was trying to keep David grounded and 
with her as she began to give hers;elf to him, though often the 
coherence would break as David's uplifting and expansive gestures, 
and independent spirit became too much for Mary. lie would then 
continue on his own, with Mary falling back into herself, or he 
would come back to reinstate their relationship. 

Gestural configurations then, are not merely physical pat- 
terns, but intentional forms. In this case they express a 
relationship that has its ups and dovn.s , its invitations, and 
experiences of being loft out . The personal meaning of the 
relationship for Mary, who "saw" romantic possibilities in re- 
lating, was not David's sense of it. In fact, the affective 
texture of tender sexuality that both dancers experienced revealed 
a relationship that ranged from secure friendship to romance. 

In contrast, couple B's (Chris and Ann, two females) gestures 
cohered to one another when they began lo move in some configuration 
of back and forth, and siJe to side directions, facing each other 
along the same horizontal axes, creating lines of force (often 
oppositionaDalong those axes. The affective texture of this 
configuration was often of a>;gressive, feisty, yet playful lunging, 
darting movements. They threw abrupt f»estures at each other, 
like quick spins :mcl parrying movements reve;i 1 in^ a relationship 
that was competitive yet remained friendly. 
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of the time, undercutting her domination " """^ 

i«div*L\^:n°Lt:,: act;r''i\^=:^^°"f ^= ^--^ f-uu of 

ffesturPR Pvr,^o aces. Kather, the coherence of dancers 

It Is lived by them. I havl trled rn ^f, relationship as 

n1-fr.«..4 f ' "^^^ tried to Illustrate that the ex- 
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